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Abstract

This project uses microcontroller 80C31 which is in MCS-51 series to build single
board which is composed of microcontroller, memory, I/O decoder, liquid crystal display

(LCD), keyboard, serial port and watch dog.  The special characteristics of this board is

writing program on single board without using microcomputer because it has program monitor,
program editor and program assembler . It is convenient to apply in microcontroller application.

For example, you can use input/output port to control anything. You don’t make circuit of
microcontroller, you only take the port to use. You can write program to test on board in assembly

program and you can save file to microcomputer both assembly file and intel hex file.
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ASSEMBLER

UNASSEMBLER

Clear ASCII Code MEMORY (A000H-FBFFH)
and Opcode Memory (8000H-9FFFH)

Receive ASCII Code to
Show For Edit

Reiceive Instruction And Classified to
Mnomonic,Operand1,0perand2 and Operand 3

Yes

MAIN MENU

Store ASCII Code in
Memory

No

Show Error

Store Opcode,Increase Address

and Wait for Next Opcode
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Pattern Operand 1 Operand 2 Operand 3

1 Address 4bits(HiH+Code 4 bits Address 8 bit (Low) -
2 Code 8 bits Address 8 bits (Hi) Address 8 bit (Low)

3 Code 8 bits Address 8 bits -

4 Code 8 bits Address 8 bits Relative Address 8 bits
5 Code 8 bits Direct Address 8 bits -

6 Code 8 bits Direct Address (Source) -

7 Code 8 bits Direct Address 8 bits Immediate Data 8 bits
8 Code 8 bits Direct Address 8 bits Relative Address 8 bits
9 Code 8 bits Immediate Data 8 bits -

10 Code 8 bits Immediate Data 8 bits Relative’ Address 8 bits
11 Code 8 bits Immediate Data 8 bits Immediate Data 8 bits
12 Code 8 bits Relative Address 8 bits -

0 Code 8 bits - -

1U% 4.6 gUuvvvesenilIna

4.1.3 mssuldsunsu
A g ar & a ~ o o ° =4
Wergnssulsunsy deliueansah 8000H-9FFFH TUsunsuueilmossziiimaifiy

f1ds LIMP 2000H Wfuesmsa A000H  iiteliinardilulasneu Insamedldvmsiy
Tusunsuvesdlfindonds Wdoundulusuiiuoansa s000H TnziiululnsaouTnsamosos
SuTtsunsuae wazdh ) ludmwesmiseniudr #19lunsifusiauead ( A000H) waziie
Wy TnsneuInsamed vamludmmissanui i Wsunsy 2'liSe o

v o A o o Y vy o o o o Y W o
Anfuiioiimsiuldsunsuudaddesnmsnduinuyndn  szaseildTaemisSion

4 d z ° o o 4 4 o
NFITAUITINIUY ﬂ‘li711\1114‘Uﬂ~3ﬂ'|55uIﬂillﬂﬁnllﬁﬂ\‘!ﬂq Tﬂmm‘;“ngﬂ‘n 47

o Q'J s L o o\ 3
4.2 s vesmduneINuMEA NS WAz mnes
9 o 1 ' °_ o [y c’l‘ S A& df d‘a’l a ]
TIHIUNTUUIHUISANVNTIHIUNNHUAVDIUDIAFIUIUDNNINUA 64 ﬂIﬁ"lUﬂWﬂﬂz

1 4 »
uue eoniiuduang fail AN 1sunsuvesdly (User Program Memory) agh

UBAIAST 8000-SFFFH waz Miawa s 19oyavesdld (User Data Memory) ogfiusmnsd



—

bilhiie olE I I~ aaadl o SR T .

" e - ——r T o — L W om me—— R W

T W Speleccntd VeI O W meabox et o e ooy

——

o o 1 o o o d ¢ & aan
0000-7FFFH ua:uawmummmmv“lum"ln 1ﬂsﬂauimamm 0N 128 'l‘ljs'v'] %ans%ﬁmas"

47
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( RUN PROGRAM )
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A000H
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A 4

RUN at 8000H

Continue Run

MEMORY & REGISTERS

PROGRAM MEMORY

DATA MEMORY

INTERNAL RAM

SFR
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Internal RAM
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C READ PROGRAM MEMORY )

b_

Read Address

:

Show Data
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DATA MEMORY

Read Data Memory

Write DataMemory

Move Data Memory

Fill Data Memory

Find Data Memory

MAIN MENU
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C READ DATA MEMORY )

Read Address

:

Show Data

P S o ' ) v o 9
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( WRITE DATA MEMORY )

Read Address

:

Show Data

|

Data --> Address
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MOVE DATA MEMORY )

Read Start Address
Read Stop Adress

l

Read Destination Address
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Move
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C FILL DATA MEMORY )

:

Read Start Address

I

Read Stop Adress

:

Read Data

:

Fill
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( FIND DATA IN DATA MEMORY )

Read Data

Show Address

Increase Address

Decrease Address

4 ¢
17 4.17 Wadninuaasmsdumdeya
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INTERNAL RAM

READ WRITE FIND

3UM 4.18 mydesvesmidudeatumisanuidoyanislu

INTERNAL RAM

Read Internal RAM

Write Internal RAM

Find Internal RAM

MAIN MENU

o (S o o o v o [y ] o
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( READ INTERNAL RAM )

«—
A 4

Read Address

y

Show Data
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( WRITE INTERNAL RAM )

Read Address

Show Data

Data —> Address
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( FIND DATA IN INTERNAL RAM )

l

Read Data

7

Show Address
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Yes—

Increase Address

Yes—P

Decrease Address

SFR
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Read SFR

Write SFR

MAIN MENU

P S o ° o @ 4 o aa o fo a
21]71 424 Tﬂmmsmmmmimqmﬂjmmmmmnmimmasﬁm‘vuwmy
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READ SFR

Read Register

:

Show Data

: ' aa o ‘o a
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( WRITE SFR )

¢

Read Register

Read Data

:

Data —> SFR

P s o a 9 aa o s a
31 4.26 TadninuansmsitioudoyauuitamesAenduieny

3 Q'J 4 LY v d
4.3 luygoaveImaufeIfumsTomsmanasneyn sy
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11ldy

o o o 1 o .
1.M3fir0en [UsunsuInRFanIguesa (Load Hex File)

2.n13finaenTsunsuiiihy eerl Ina s1nuesagid (Upload Hex File)

3.msfinaen lUsunsuueduanudnnuesagiad (Upload ASCII File )

z r 4 a s
4.ﬂ'liGNﬂ'lﬂ’J'llJli?il'ﬂ\iﬂ'liﬂﬂﬂ@ﬂ'lﬁﬂﬂﬁﬂﬂuﬂi11 (Set Baud Rate)

P o v . d
Fadonlaw 1 Flowchart Aag1lii 4.28

SERIAL PORT

LOAD

UP LOAD HEX
FILE

UPLOAD
ASSEMBLY

SET BAUD RATE

11 4.27 wydevvesmdafinaiunsdearsmaneineynsy

lsenoy
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MAIN MENU

SERIAL PORT

Load Hex File

Upload Hex File

Upload Assembly File

Set Baud Rate

a s o o o v A o A o
E‘IJ‘VI 4.28 T‘Nﬁ’J‘If'liVlLLﬁﬂi‘lﬂ'ﬁWN'm‘Uﬂ\'lﬂ'lff\uﬂU'Jﬂ‘Uﬂ'liﬂ"ﬂfT'IiVI'NW'EliVIf)HﬂiM

[ AaAq 1 3
4.3.1 msnaaenldaunsuniFasinguesa

° [y ar 15 ' 4 [y . 3
ﬂ‘l‘ﬂi‘Uﬂ'ﬁﬂ’]iﬂﬂﬂﬂﬂiﬂﬂlﬂin%‘]ﬂwclfa\iqnﬂiﬂ %xtflumss‘u Intel Hex File 910W51

aueia luduveanuaonrms Tasunsy ( 8000H ) Intel Hex File fpenilaa Tususiusya

L A < o dy
ueeh ez Unyuaal

:BCAAAATTHH..........cocenrirvrnnrnnnnend HHCC

BC

HH
CcC

[

Ao ©NuszISUAN (Start Character)

o (4 o
fio S lug vesdoyaluussita (HEX)
§1BC =0 willusudoyn (End of File)
A Y 4
Asusmasadeyaluludusn

»
fin wiiavesdeyalunssiaiu q
& 11=0 1iludeya
&1 T1=1 Wi msvudeoya
A 9 ' (4
fio doyounns lud
»
’ LR ’ = (4
flo Awavdnuesussimiu qTavszidiu yaeunwdus veswavinuesde

7 o & o Y
yann 9 lua Tuussiia @57 BC, AAA uaz TT Aaw
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FUUDAANDNLATAULRT V=N IN5IHA CC 'J'lg,ﬂﬂ'iﬂ"lil nﬂugmmm’mﬂﬂmmNﬂ‘wam

J ° '3 &
Fuuazzudalingy mshaouueasainingla 429

< LOAD HEX FILE )

Get CRILF

317 4.29 adninuaninisaanen Tlsunsuainiis

Yes
\ 4

CGet™" HH ™

s L4 tedad
4.3.2 minaaenllsunsuoinueiagna

aaa - a [ A [} ¢ Lo ] '
15 MsmisufiumsAaaon Isunsunnidnguesa Faljduuuvesnsaiey 2 uuu

foduilu Intel Hex File nazdnuvufeduiiulusunsuueauasnud Smsinudsnadansngd

1 4.30 uag 4.31 MUAAL

Ye: @ No-P|

No-D}

Error
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(UPLOAD HEX FILE)

Reiceive Start Address And
End Address For Send

el

Send Intel Hex File 1 Line

Send CR ,LF For

Start New Line

Send End Code

C MAIN MENU )

k=)

P S o o o
31U 4.30 T%Immsmmmmsﬂﬂaﬂﬂ%gaﬂmnasﬂqwmmu Intel Hex File

o v 4
4.3.3 mSGNﬂ"lﬂ’J'Im%TUENﬂ]ﬁﬁﬂﬂﬂﬂ'lﬁﬂiﬁﬂﬂigﬂiﬂ

- ° S 4 'y Y d Avgyy Y
ﬁ‘lll‘ﬁﬂﬂﬂzﬂ‘lﬂ‘ﬁﬂ\iﬂ‘lﬂ'nﬂﬁ'J‘Ufoniﬁqvlﬂ IﬂUﬂ‘lii‘Uﬂ‘lﬂ'J‘lnﬁ'J'ﬂﬂ‘l‘ﬁﬂﬂQﬂ‘ﬁlil‘m‘lﬂ

c’: o n’: ’ =1 4 Aaa o = [ [ 1 o
Tuiinsasmanuis 2 1d Tansnn S3amesTHI uaz TasMoD a1 lulddnmilu 9600

ﬂ']'llll%"] 1200
A152 2400
AT 2 4800
A5 9600

A5 19200

TH1 = OE8H
THI1 = 0F4H
THI1 = 0FAH
THI1 = 0FDH
THI1 = 0FDH

= 4 ° o 4
i radminmsihaudgilii 432

SMOD =0
SMOD =0
SMOD =0
SMOD =0
SMOD =1
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UPLOAD ASSEMBLY
PROGRAM

:

Find Ending Address

of Program

:

Send ORG 8000H
and CR,LF

el

Send Program 1

instruction

Sent ; and Comment

Send CL/LF

Send END

MAIN MENU

- s o o Y S 1A a
zll"fl 4.31 T‘f‘ﬁ'J‘Iﬂi‘Vlllﬁﬂ\iﬂ']iﬂﬂﬁﬂﬂ‘ﬂﬂgﬁ‘ﬂ'lﬂ'lJﬂ5ﬂqwmlﬂuiﬂillﬂiﬂllﬂﬂw‘ﬁﬂvﬁ
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C SET BAUD RATE )

Set Baud Rate =1200 —»

Set Baud Rate = 2400 P

Set Baud Rate =4800 —

Set Baud Rate =9600 |—

Set Baud Rate = 19200 |

No
w Ys MAIN MENU

P : J d a o
31U 4.32 MIAIMIANUTIVOINITARADONIINDINOYNTY



B S ——
- — T —

— e e e g o

. B G A B o

o me

™ et

65

o Q'J a 3
4.4 YEEVBIRTIBUNNUAZIOMYN
a r 3} o Jq 9 A o - 4
L‘ﬂumiam‘gﬂmmd PIINNNDIN 8255 ﬂlﬂfojr‘lﬁleﬂ'ﬂ'lﬂ'lﬂizﬂ'JaNa NIB MIVINAN

' 4 o ' L4 .Y (Y 1
dunerh lUldam Tasdhumanesn 8255 vesfldisuiu fiswavBoadgin 433 uazlval

J P
¥15Naag1hn 4.34

INPUT/OUTPUT

Output

Input

P v 0o @ a ' 4
91/ 4.33 mydevvesmdduyNIAZIOMYNNIINDS N 8255

INPUT/OUTPUT

Input Port

Output Port

MAIN MENU

319 434 LaAsnIsaveIF B uNMIaZIEMYMIMINeIN 8255
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4.4.1 MIBDUYN
[T o N4 ¢ a o S} o
Aems SuAudIMIIWeINY88255 WOSN B uaz wesn C (awz 4 Tad) Iasviau

faTnadsngili 4.35

INPUT PORT

Read Port

: |

Show Data

P S o a ' o
z'ﬂ‘ﬂ 4.35 Tﬂm‘mmmsauvmmmawasw 8255

4.4.1 M3LINYN
= 18 o 4 4 < 1
Aemsdanieen lUneweinuesss wesn A uaz wein C @awie 4 Tauu ) Ims

o [ 4 4 P
Mamas Ikadnsngiin 4.36

C Output PORT )

——————
A 4

Read Port

A 4

Read Data

|

Data —> Port

UM 4.36 Tladninmsieniymamanein 8255
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4.5 IYEDUVBINTIOUY
Hudauves Wsunsunansoth 1l Tomilududug Wid1ddould 2 g

¢ d 4 ' a e 3 ¢ o o Y <
Ao gUnsallFANsYoNsB LAZ AUAS A1 3N 4.37 uaz Tadsnmsiinuasgh 4.38

OTHERS

Check Circuit Listen to Song

2
o

31N 4.37 ydovuesmidadue

OTHERS

Check Short Circuit

Listen to Song

MAIN MENU

»
ar

- s o ° o A
E‘lh’l 4.38 Twm‘msnmsma‘mvmmﬁaauq

d o 4' ]
45.18Unsansnmsivenns
- ’ 3/ Y 3 b4 « P ]
MsAIIMIIToNADIL 1S nanmsdw o lauldweininieeiis Tool In, Tool Out luns

o 4 [ 4 Y ’ : °
FAADA129951FoUADBAUIIB Tool Out = 0 A2 Tool In 3=ABY = 0 ADVIMIUABIINTIFATY
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1 @ 1y o o’: < a
Tool Out =1 LL’g’J Tool In gllf)\‘l MmNy 1 msﬁéfau‘mmﬁmﬁmuz IWIIEHIN 5’]1‘Ifﬂﬁﬂ'lu$LﬂU'J

[ o o a 3 o [ =
dusensuaniednat ithezsildSafiawainld atmnsmmsiamuanadegld 430

( CHECK SHORT CIRCUIT )

Tool Out =0

No Short < 0 ; Tool OQut =1

R ]

Nuv ToolIn=1 Short

- (3 o o 4 ’
107 4.39 Tladmnsnashamvensesdansifouss

4.5.2 AUA3

¥y ]
mstaumae Sunueanuiuionesih ludszgadlfifhiun@muan1d sziau

9 o Y 9 Y] v = ' 9
waslaoldsiavesar Idauas sWavessinaz udrvsiaumasla
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(LISTEN TO SON(D

Play "Happy Birth Day"

Play "Spider"

MAIN MENU

51/ 4.40 Tatninuansmsiauaunas

4.6 M3598nan)sunIN

(-3 L d o ¢!' o

M300n31n 1lsunsuMsituves Isunsuusiines i lasnsnamy 6 Nuyndnen
q’a’ [ I's {] QY ad 'y [ ad U P
Hudnaewmesesnuuavsziunsoonlasildmadia  uadldmaisanounizoonun

o 4 P 3 1 ad
uda naudafinisdddaudnnss szdedldwindse Wgadeassszannsadmnldouldomu
a 1 1 4 & o ar 4 4

Und dilugndes seliamisoldiniedldne Sudumsilosiuliliyanadu ulfauvesa
Tunsdin lueygalidouldam nie lidesnmsiyanatuinmm3eidousiuTusunsuvesny

Tafmimmshanuaniagli 4.41
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C

QUIT WITH PASSWORD )

12

Read Code

0

< Quit With No Password ) C Quit With Password )

P '3 o
107 4.41 Wadninuaasmsilessumsifnuesa
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5.1 98MNINBISUNIIF Y

4' a o J Yo a a e a a J aa o a
lll'ﬂlﬁil‘ﬂ'lﬂ'lﬁﬂ'lﬂvlﬂ&lﬁﬂﬂmﬂﬂﬂﬂﬂﬁﬂ ﬂglﬂﬂﬂ1Wﬂ901ﬂlﬂﬂ'lluﬂu‘i]'allﬂ'ﬂ‘ﬁﬂ ﬂ\izﬂ'ﬂ 5.1
Uszam 2 U

SINGLE BOARD
VERSION 1.0
by Yong, Moo and Ton
ELECTRONICENGINEER

31 5.1 venmiSudu 19w

3 'Y 9) ] ar as A o I'd o o o 9) 2 a
VINUUIDNTHICARIUT gNNIIYUan ﬂ\?iﬂ 52 WQﬂ?ﬁﬂiﬂﬁziﬂiﬂﬂ'lﬁQWlﬂmﬁf BN REAY

auden1dgly 6 Audende

1. Program 2. Memory and Register
3. Senial 4, Input/Output
5.0thers 6.Quit

MAIN MENU

1. PROGRAM 4 INIOUT
&MEM&REG 5.0THERS
3. SERIAL b.QUIT

U 5.2y
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5.2 M3Y 1sunsuusausUass

o A o A ¥ Y ' o
i]'lﬂllll‘l'ﬂﬁﬂ IWONINITLDNUD 1 ﬂ‘&'t‘ﬂuﬂ'lﬁi‘]fiuﬂ')u‘llﬂqIl]ﬁllﬂﬁllllﬂﬁmfl]tllaﬂﬁ IﬂU
= L] %4 d.
ﬂ:[ﬂﬂllﬂ%ﬂﬂﬂﬂs‘lzﬂﬂ 53

PROGRAM
1LASSEMBLER
¢.UNASSEMBLER
3.RUNPROGRAM

11 5.3 wywesvea lusunsu

5.2.1 ASSEMBLER

! o a o a
dieisvhmsidends 1 willunsSonldtaames  Taogl¥annsoRuilusunsudu

an Yo A A' 9 d' [ d'
ﬂ']B'lLLﬂfﬂ‘lﬂl‘UﬁvlﬂYlqu Tavisudun oA 8000H ﬂ\ij,l]'ﬂ 54

PROGRAM EDITOR
6000:

CMM:

31/ 5.4 TilsupsudAnes

’ ¥
cvM : WuihedmiuIifdidounnomauesldsunsuussiaiu q

' v 1 4
Wenaasaiimsilou Tsunsudu q Tandsu MOV P1#0FFH w1ntulving toumes

» . » » 4 N

{H19991NR199 MOV P1AOFFH idusadaniinnuetd 3 ludaaiu uoansasa lufinansuuss
d

mmfeziilu 8003H
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PROGRAM EDITOR
8000:

MOV P1, $0FFH
CMM:MOVE FFH > PORTI

PROGRAM EDITOR
8003:

CMM:

31 5.5 MsWouue AN

Ya a A o 4
naaelysunsulifiawmalasdiou OFFH 1 oFFH iliovhims naeumesazilsing

' a o o a U4
49A21Y Syntax Error! uaash ldoumdsfialonsel

PROGRAM EDITOR
8000

MOV P1,#oFFH
CMM : MOVE FFH-—>PORT 1

Syrtax Evror !
8000

MOV P1, #0oFFH
CMM:MOVE FFH > PORT1

31 5.6 msdiouTdsunsuiialannsal
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ae lUimsnanssdlouTdsunsudemdei Lifilugamdeves Mcss1 Taudoudads

A 4 -3 L3
CLR RO daiiovinn1sna toumes 9z1/510999n21 Command Error! fag4l 5.7

PROGRAM EDITOR
8000:
CLR RO
CMM: O0H -----> RO

COMMAND ERROR !
8000:
CLR RO
CMM :00H ---->R0

1 5.7 mawouTusunsu Taolddidain

5.2.2 RUN PROGRAM

° o w o w o’: o q’;’
wimsfleusidansly 2 drdsfle MOV P1, 0AAH 91mTuna 1umes 2 Ass senInes
[ » v v
dounduni wumy fimsidendesl dnnss meviimsGonld TsunsuildiSowen13 nades

fin RUN PROGRAM eviimisnaaaulusunsy drvesasziinisty Tusunsuitldnuly
uazuaIdon1u RUN PROGRAM szl 5.8

o

o

RUN PROGRAM

1Y 5.8 uaasnmemziimsiulusunsy
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o o o { 1 : 4 ar ¢ & [y
msiadnaie 1 vemesn 1 Ysingd fivweanesn 1 1dna 5 v adudu o v Seasedy

amldvmnms@ouldsunsuly

t 4
vntuiimsiansu ldsunsulaonsna Siam

5.2.3 UNASSEMBLER
HaaINiIMssneennnnsuldsunsy MMsnaasniooll Inavssdidandumn

A Y 2 s Y o
TﬂUTﬂiuﬂﬁl UNASSEMBLER Tﬂtjmimﬂﬂ Y02 PIUBTAVSHAAININIBUYUS  NINS

UNASSEMBLER 7431171 5.9

UNASSEMBLER

31 5.9 uarAInINVULIN1T UNASSEMBLER

z o [y 4 aa o 4 o o
nmiusenmiendulyl andweveaTsunsuddmes dagl 5.5 Fefes1yasrde

a a o LY v a
rﬂu HIUDUN uaﬂmﬂasusuﬂanmmmn

5.3 MsAAfRNUHU AN A DaIneS

o 4 o o o o a o o a
nnyrdnitieimsidende 2 fesidusdufvatunmssamsdeyavuusuins 559

¢ o c; o @ o
w3 Ae31 5.10 Usingidedes
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MEMORY & REGISTER
1. PROGRAM 45FR
¢.DTMEM
3.INTRAM

3V 5.10 iydesueIRIds MEM&REG

N4 ﬁ‘lﬁbﬂﬁﬂ 1. Program Memory
2. Data Memory
3. Internal Ram
4. SFR (Special Function Register)
5.3.1 Program Memory '
dovhmsidendel YBUUYLOY %mi‘luﬁ1§aﬁm%’nn1sa’1us€i1ﬁa§1u niwanusive
yaCdhmisenau$ilusunsy ldueda udithu mirsanuieya vesiwesa) mnduney
fudaiivhns@ousmids MOV P1L#0AAH FefieeyTaaihu 75K , 90H ung AAH Y1A009%1013

\J 1 d' ":' é \ a d’
swnveslisunsufiegiuerinsa 8001H Fa'ldan 90H asefueeylan #ldnnTusunsy

LeaLYNILADS

READ PROGRAM MEMORY
ADDR IN HEX :
( 8000 - 9FFF)
DATA IN HEX:

11 5.11 e lunsemdeyamitonnui lusunsy
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READ PROGRAM MEMORY
ADDR IN HEX :8001
(8000 - 9FFF)
DATA IN HEX : 90

371 5.12 navesniseu Isunsuiuenase 8001H

5.3.2 Data Memory
) o P 1Y P o o dAa s ] o W o a1 = o w
Waninisiaonayes 2 ‘Kdl‘ﬂuﬂ'lﬂ\iﬂlﬂﬂ’)ﬂﬂ NUIWANUNIVOYA WUAITIUDY BN 6 NI

Aegd 5.13 fio

2. WRITE
3. MOVE
4. FILL
5. FIND

DATA MEMORY

L.READ 4. FILL
2. WRITE 5.FIND
3. MOVE

21 5.13 mytesvesmduioafiy mirnnusidoya

AeuusANAnptsuteyanuBAlsaideents Tnuifende 2 Ymsidoudeyaren

DIVU LUDAIAT Y O7EFH #ag1# 5.14
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WRITE DATA MEMORY
ADDR IN HEX : 07EF
(0000 - 7FFF )
DATA IN HEX : FE

3V 5.14 Yinmaioudoyansuu Data Memory

° ’ 4 o a:: + é
mnmsemdeyai Idimsidisuadldlaomsdends 1 usamsandeamseufie 07EFH Fide

yafilande FEH asefui idouasliasuusn

READ DATA MEMORY
ADDR IN HEX : 07EF
(0000-7FFF)
DATA IN HEX . FE

71 5.15 imse1udeyanin Data Memory

¥ [ ar é ar 3 '
ae llassihnsfirasndeya lasiiends 3 MOVE Fasznanssdinasndoya daudien

13T 0019H §a uoatase 00208 lu P3ueaiasa 00298 daguli 5.16

MOVE DATA MEMORY
START ADDR(HEX):0019
STOP ADDR(HEX):0020
MOVE ADDR(HEX): 0029

31 5.16 uamamissianendoyalayldsirds MOVE



79

S . d v 4 o o ' Y] o = a
i]‘]ﬂ'u'u‘Yl‘lm‘il‘lfﬂ‘lli)i;l,ﬁ‘}’m‘lﬂﬁﬂﬂﬁﬂﬂiﬂUﬂ‘]‘imu‘llm‘l.m’luﬂﬂmiﬁ 0019H l‘lJ‘iUiJmU‘U

ar l& c; [ . s c;
AuLeAATd 0029H Fawah IAdsnguiriuaagli 5.17

READ DATA MEMORY
ADDR IN HEX:0019
(0000-7FFF)
DATA IN HEX :FD

READ DATA MOMERY
ADDR IN HEX:0029
(0000-7FFF)
DATA IN HEX:FD

) v o o [y
11 517 ugasmisifSvuivudeyannisdaaen

ms ladeyalasmsiAudeyanifvasuasuriueamsafidesnis Tnsins

a3 1da1 OCDH asuuupAAsa 0010H 84 001FH Tasmsldds FILL <do 4 > fagildi

5.18

FILL DATA MEMORY
START ADDR (HEX):0010
STOP ADDR (HEX):001F
DATA(HEX): CD

3 5.18 uamamsiandoya laoly fide FILL
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> o & & o
nntiumsassasy laoms1<ads FIND <19 5> %aﬂzmmim%ga 0CDH

Taui5uM ueALAse 0010H Aag1 5.19

FIND DATA MEMORY
DATAINHEX :CD
ADDRINHEX :0010

~>=NEXT «<- =PREVIOUS

31 5.19 uamsnisnideyalavldmds FIND

U

° " 4 o 2 1 Aa
nmsnatjy Hiegdeyausmnsadall Fmuhezwudeyaiiiar cd o q

b4 b 4
LOAIAS ARILA 0010H-001FH mamnmsmam%’w’fu

[ “ d

5.4 msnaaeiuluinsnouiInes
ar Y o A - "l ‘:' = 1) o S w d'
nnwywdndeimsidends 4 SERIAL Fssilumdsiildlunisaaneduiiadagui

5.20

SERIAL PORT

1.LOAD 4 SETBAUD
2. UPLOAD HEX
3.UPLOAD ASSEMBLY

31 5.20 wydesvesiidanidlunisAndeduis

3 ° 3 ’ d ] 4
‘U‘Llll'iﬂ'Yl'lﬂ'l'iﬁQﬂ'lﬂﬂm‘i71“ﬂ15ﬁ3i’l’ﬂyﬁﬂ1QWBiﬂﬂHﬂiu (Serial Port) Tﬂﬂﬂ'lilﬁﬂﬂ

A o . o c‘
903 Faeziim IdidonaazUi 5.21
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SET BAUD RATE

1.1200 4.9600
2.2400 5.19200
3. 4600

& d a 1 ¢
Eﬂ 5.21 fnﬁﬁ\jﬂ']ﬂ'l'ulﬁ?(luﬂ'ﬁﬁﬂﬁﬂﬂ']\j'waﬁ'ﬂahlﬂﬁu

&‘ s s ~ [
nniunaassaiuInanlusunsueglugy HEX Code 910 i andauonnse 8000H

o A o {
sl Tasmsidendsl vesavzsodoyann AdwagUii 5.22

LOAD HEX FILE
LOADING..

11 5.22 mssuTsunsumanesnuuuninia

Q’I’ < o @ . ~ ¢ 3
VINUUANINITARODN HEX File UuW%ﬁQUNUﬂﬁﬂW']uYnQWS{ﬂE)HﬂiﬁJ COM1 IﬂU
a s d'l L4 Yo A 9 W -
MINUN copy tests-hex coml WovoialdsulUsunsunniSiuasuudiszuaasaniugdazi

5.23 udanauld wywan

LOAD HEX FILE
FINISH LOAD

31 5.23 uarasaouzyesmssu ldsunsunniid@Humene s nvu
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5.5 MsdatoyavenMaNesNeIfl¥ (USER PORT)

[ 1 d : '
Taonsiden 4o 4 910wy wdlumsdedeyasennameinuesdld aelimyton

auaalugy 5.24

IN/OUT PORT
1. INPUT
2. 0UTPUT

31 524 ygesvesmsdsdoyavennianeinuelly

A o a4 v ' o v ¥ a 7 Y A ¢
Wiehmsidende 1 vinydes saiflumsiudeyanindunmnosnvedly Ao wesn
d a o [ B o & ' P
B oz wosin C 4iinaie dagal 525 umsSudwhumanesn B Favzuaas vesdoyadild

FuNun

INPUT PORT
PORT(B.Clo) : B
DATA (HEX) : FF

U 5.25 mssudoyaninwesnuesfly

& v v Y ¢ ¥ o Y 4 1oy
lﬂJEJGl'rNﬂ'li?N‘UEJ?;J,?IEJ?)ﬂ‘Vl'N‘Wﬂiﬂﬂlﬂﬂm‘vﬁ'lu'ﬁﬂﬂﬂmﬂﬂﬂ'lim'ﬂﬂ‘llﬂ 2 mvzmmmaagaaaﬂ

o a [ P
NNNDIN A Uoe C 4 VAU ﬂQE‘IJ'Vl 5.26

OUTPUT PORT
PORT(A,.Cup): A
DATA(HEX) :@AA

' o
51 5.26 nsdadoynsenmaneinvesdly
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iionaansiadnaiiinesn A ves 8255 vesd1d Usingdldmdna 5 v adufv o v

aumn ladeesn 1y
A A oA
5.6 19931 °]
A ° =) ;Y A 9 A ) Aa ] o
Wevhmsidende 5 910wy sziflumsifenld inFesdedu q Neguuvesa

4 a ' o
Falydon asgyl 5.27

OTHER OPTIONS
1. CHECK CIRCUIT
2.LISTEN TO SONG

31 5.27 wyey veunSeaiiens

i a 4 v A 9 < A 1
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CHECK CIRCUIT

SHORT

CHECK CIRCUIT

NO SHORT
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LISTEN TO SONG
L. HAPPY BIRTH DAY
2. SPIDER
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HAPPY BIRTHDAY
T0 YOU

gﬂﬁ 5.30 tW09 Happy Birth Day



-

T o

— T

— o E— T

UNh 6

a d
a3tuazinsallnsany

6.1 agwamsilfinam

v v » i)
'lumi1Jﬁﬁ'ﬁamﬂ5”4u"lﬁ'wmﬂunmwa'lmﬁuamwa mszansoiienldussgam
A 4 a a o i T
dhvwe Geiae Fufavetafildauldiduedd awse@ouldsunsutiunmuesusnud

adly1gvwun wazvnauay Tusunsui@ouad 112 imsiSamdanueausyudnnuwasly

ussvadeussiamnse  asnnaeuanugadedldiuil  iilddedemsngaianaaves

{ o ' d S A 4 1 ° °
Tsunsufinamsdonldodnesiada Aadsuduqg fwzesnnoanuazanannsoniemld
" A o LY = (Y s v d 9 A 1 v o
Wuetd Mldazanlunmsaasesuginsainislues wu msgadeyanieglumiisnium
Aa Faxl o v [~ ° ° 9 a Ay = [ 4
nazSsamesang mldmsdamaiauvesldsunsui lRazainunntstiu msasredoas

LY a e o 9 1 9 9/ A o (=Y a a
fu'lulasaeuiianeivi lded1gndes Jeyafivhmsdetaiu hiinnuAanain

14
@ o A A

¢ e 4 o vy o o vy o
Quu"ﬁﬁlﬂﬂ'ﬂﬂiﬂuiNﬁ’nJ'liﬂﬂﬂz'ﬂ’lﬂ’lu‘lﬂﬂ'JUﬂ'J‘Uﬂquulﬂﬁ TﬂleuﬂﬂQQTﬁlellTﬂi

=% ) é o o 3 ~ L} A
aswiuned dnao luFsfismiimailihlseynd 1w idazain uazlinandangugs &
weihudss Tomidoriniau Tsunsuf it lnsaeuiumes BldFu  wazsioildlulas

o a a ° a by A 3
aounsataes Huszansmmlumshaunndnenanntavu

6.2 tlyvwmazadassnlumsiamu

@ o d I's o a
Tumsiam Inseadnaumsdaianinuiuglassananeauas  Jywinmulu
4
AMIMINUTA

»
o ° U a v Ca
1.ﬂ'ﬁﬂﬂﬂll'U'U5SUUﬂQﬂuﬂé{BQﬂsgﬂ'lﬂU'NﬁﬂUﬂﬂU lWTl::ﬂ'liﬂﬂﬂﬂﬂUQﬂﬂsmﬂ'N 9
Yy A L] 7o & H v oA Yy ¥ o v
ﬂﬂﬁuﬂ‘liﬂ‘l\?ﬂ\nlﬂﬂlﬂiﬁﬂa\ﬁzﬂﬂiﬂluu 9 ‘lN'U'NﬂiQ'NﬂiiuﬁﬁuﬂﬂﬂﬂllUUVl'JLLﬁ'JU'Nﬂiqﬂ'EN

[y ° ] o ° ] LY v A o = ]
ﬂ?ll]ll’mﬂﬂll LWi'lZQ'iJﬂiﬂm’N 9 E)’Iilﬁﬂ’llmuﬂllﬂﬂlﬂiﬁﬂvﬂuﬂg %Q%Zﬂﬂﬁiz‘UUNﬂWﬁ’lﬂ YU

o ' o o t 3 Lo :’ o
NIINVAINTG ﬂmummm'l’fmga AUINMUALDAIAT T 8000H uu"lﬂuuemmﬁmnn /O

L4 ° o o
2. muifenldgunseiiunnnsdenseilflseniafiqamsizmnhmsesnuuylauh
° 1 o ° ' o 1 4 4 a J 4
fritsalududionsi ivedaiivialngnniuly iy ledwes 74Ls04 Fuiludunesines
~ Y ao £ Y o 1 29y o P
amoluled 1 & wiliinua 6 1Im damseenuuualsisgunsailudi Wunnhga unuiiee

- A ad a P A 4 s
1ianedug mutuindn 1 wes Fezdumsulfeuilefuuveia



- T — R

- e—— . -

86

1 = 4 ° o [ a 4
3.MIONLUVLANAINITAUNNIZ 1dundun desldanusziudluniems iowsn
1 4
¢ o ° a ° ] 1
gUnsaineszuulidaunn msduaonednsdsnsehotnseunsy teszlduriulesuuy
A g -~ o [ G’I’ L -~
2 wihfan Fuflsanniamonswwaadusauinn suiuaenswsumazsiduddivuiadn
' Yo P ° Y a 24 b
110 wageylndiuun Feerehldiiansfoald
A o Saq Y ] a ' : o [} aAa QR a
4111090 nroNs N 1 lunseonuuuuiuaisestun  duddluufition  Sufia
(] 9 A o ] o b4 =y A Ve
anuliazain lunsmiunesiusuaioesiun ldazidos nse aweeshosnuuy' 3%
ANAZIDUAYINDTUAIT
X o o o ' o oSl
s.iflesningUnsainatudan g il lovsSvesrennuasnlflunmseonuuua
a & 2 Y o ad 4 A ' a o4 & ¢ v
pashun Sedeiimsadielaus3vunnes Fuiie ludulsesmoiuinaS vauyseluuda
] J ar ] o ] 1] H
Wu1gUnselueda Hyuiavesn Liassturseudouvesunuainiaesnesnuuuin
g a' o ] o d 9 u’: ) ° b 4
6.gUnsalAY imhasuuuduaisssiuind utuusn lainseianld mse
- ¥ a a 2 o qVa ' ¢ ¢ ¢ o
awnildeonuuyly nnuRanaia Sohlddunown nhginsaimesiannd Hanuase

° Yo a b d
Mauldaanesnuuy

[ o o ) [z

7.lumseenuuvdiuvesreivuas  Suduldduazon mszwauuImelunisoen

™ al v =2 a vy
upvdanesiu aesldarlunsinyuuneaunds lumsisudu
Py o’d' ) ar [ []

83%emosnilogmuludalulnsnouInsames hiivamerems1dnu  mazdesdims
o 9/ = 9 d’d ° ¥ d'i 9 a t:;o o VY o @
wudeyadn nnluvazhiimsilsunsudes Monsdoyaiduidng idmiunsndy n

maunldsunsunan

) sy “ - ] d o
9.m3idouTlsunsuidestinsudluegaaeanar  mslddwseusssumlumaiuda

Tsunsu finnwhiazasnidluetiets mszdesnssdredoyaunzidivudoya sgansanarild
o © = $ 1Y
msantumsud lv donmaeudeaun

6.3 uamalumsudla

1 4
1.lumseenuuuieseeasiaeansaueeaesaduan q aswedaldseunsuinma
¥ | 4 » "
sTUUNUADINIIAINYsZneUB 131 9 ImiuTenBuiinseBnUuULNRIOBAsHE WoTes 18
vy ° ] Y ] A a q ¥ ¢ <t ')
ligearhludiuvesncesneasiaios q uazilumsndnbos hildgunsal dn Tusamsariv
o o Yy
fudnay
s Y é [l ] <
2 lumsidenldgnsel leddmils q asszgnlddanlszneutnlulivue vu'led

2 - L4 : ~ o : ]
l'Uﬂ{ 741800 cﬁQlﬂUIIUUﬁlﬂﬂ ﬂ‘lUiu%:lﬂluuﬁlﬂ'ﬂ“ﬁ'ﬂUﬂ 407 muﬂuﬁvuuaam‘saaﬂuuuﬁa



P L

- — =

R k.

I

N

87

an a 4 d v 4 { 3 ' '8 ¥ i
Tnnuimedtaeansin wasuginseisdnduneglunndu Idegluzlvesiuudinn ooz

0 's o o 9/ d [ [ -
ﬂ1ﬂ15ﬁﬂQﬂﬂ5mUNUﬂiﬂﬁ\1‘lﬂ ﬂ11ﬂu05ﬂuﬂu‘lﬂlaﬂa\1 llﬁ:lﬂﬂﬂ]iﬂi:ﬂﬂﬂﬂﬂﬂ']ﬂ

1 4'1 ' 9/ I'd Jd’ 9
3.M3BNILLNHNTEIYsINBAAA NGt sz ldanuamtsovessonmninls

4 PN Y] wa A o ° 1 o A
TusesvsansiaumeTasdn U@ (Auto Route ) #anazin i ludsauniaainaien99sies #9d
= = = (] é ¥ 9hacy =y o ey (] [
minesianuazBoanasiivinalvy b l9EmsAumouuudaluld  szdvaannugs

vnae ) 1dun ud TemaRanaadaiiesdnde

4 JudmvsamsmPunsuiusumsaeesiun asezdendufausaniny

Yy a iy - a g a A ¢ Jeagy o %
a'w']\'lﬁi‘lﬂazlﬂ{lﬂ tag ?fuq‘luuﬂ')'IUﬁUUiGU“‘lﬂn{]ﬂJ”'ﬂUﬁﬂﬂcﬁﬂﬂ'ﬂuji‘ﬂ‘hfnfnﬁzu‘luwu

a o o d 0 o & Ve 4
menesiun Wdhinsenhsewnuihldliuas - dessrwdaigmlusesvesyenn
wsineduenee lifieon /14

1 a Jq ¥ 144 o L4 4
5.m3venuuLuRUA1e199siun mngunsainldaulililulousd vessernuad ms
P=Y .::3 ) ° v =y P A o =1 P Y o &
woulausrdduniessszdsnssiedvaziduaiiqaloduaiwds arsfivzhuioenuuionns
d a 1 2 yn 14 o & ° ] o I'4
MegUnsalvsegnou Feez 18 hitilgmlunondsweduriumonesiuieenuuds
o oa d o & o {a 4 3
6.AnuITns@ouldsunsy  swnSufavesaduSeginly  Allegamtesnarah
a o a -4 [} Y o A s
fivaneifiuesnlslunsesnuuy udnhmsesnuuyldsunsy delfiffuuuamaelumisesn
° [N} [ A 3 a ° )
uuy shldderemssudu Regimsi@ouTdsunsy
o 4 P LR o 1 ' A [ 3 oo
7.msiditmaesnwiunfiegedeiie  msldeiduaiiqe  Aenuuddeyaiil
o w ' o’: aa 4 9 Ae o W ' o a o o o 1
anudngmniuluitmess  Jeyandinanlosninals  wandusTasmsih linuuumiie
anusneluimu

] 4
g nanidoams 19BnsenludunouvesnisesnuuuTsunsy  ansldginselduiegy

v 4 1 J ° ]
80190 isuBwsouByme iUy Mitazan lumsudluTisunsy dusdun

6.4 a3

o a s A o o ¥ 1 9 1do a i A

Fufavesan ldhmsesnuuummsaiiomdedigndes uandsli Tusunsududug
& adA a o a 2 . 4 ¥ a
Anstiu@y wunsTulsunsuiazduasu (Single Step) 2995715 lumsadeszuunan’a

2 1 d’ o Mmoo = & = ] 1o @& o 4 d’ °
°]$N’l'l.l111ﬁ')1l1l Uq'lu'lﬁmmmmmmmﬂunaﬂnwa uﬁmwnauam’luﬂauummmm

TN lAeiadidsedniam  favwazainlumahlddoumselinnutangulums

NG



wnansiiiwenarsianubidmmsunislanuiionsfinwimuu lueugalnillsdsslosununisen

lunsdllag visdu dnnamuiilusaudadlieuasnesedaduaivetenarsynasminisintuly



89

NMARUIN



MANUIN N

1
as

gamdaniglu Mcs-51

M15199 0.1 M3uaasgafdatanuaniolu MCS-51 (8051 Instruction Set )

Mnemonic Description-Arithmetic Operations Byte | Osc.
Period
1. ARITHMETIC OPERATIONS
ADD A,Rn " Add register to Accumulator 1 12
ADD A,direct Add direct byte to Accumulator 2 12
ADD A,@Ri Add indirect RAM to Accumulator 1 12
ADD A #data Add immediate data to Accumulator 2 12
ADDC A,Rn Add register to Acc. with Carry 1 12
ADDC A,direct Add direct byte to Acc. with Carry 2 12
ADDC A,@Ri Add indirect RAM to Acc. with Carry 1 12
ADDC A #data Add immediate data to Acc. / Carry 2 12
SUBB A,Rn Subtract reg. from Acc. with borrow 1 12
SUBB A,direct Sub. direct byte from Acc. / borrow 2 12
SUBB A,@Ri Sub. indirect RAM from Acc./ borrow 1 12
SUBB A, #data Sub. imm. data from Acc. / borrow 2 12
INC A Increment Accumulator 1 12
INC Rn Increment register 1 12
| INC direct Increment direct byte 2 12
INC @Ri Increment indirect RAM 1 12
DEC A Decrement Accumulator 1 12
DEC Rn Decrement register 1 12
DEC direct Decrement direct byte 2 12
DEC @Ri Decrement indirect RAM 1 12
INC DPTR Increment Data Pointer 1 24
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Mnemonic Description-Arithmetic Operations Byte | Osc.
Period

MUL AB Multiply A and B 1 48
DIV AB Divide A by B 1 48
DA A Decimal adjust Accumulator l 12
2. LOGICAL OPERATIONS

ANL A,Rn AND register to Accumulator l 12
ANL A,direct AND direct byte to Accumulator 2 12
ANL A,@Ri AND indirect RAM to Accumulator 1 12
ANL A #data AND immediate data to Accumulator 2 12
ANL direct,A AND Accumulator to direct byte 2 12
ANL direct,#data AND immediate data to direct byte 3 24
ORL A,Rn OR register to Accumulator 1 12
ORL A,direct OR direct byte to Accumulator 2 12
ORL A,@Ri OR indirect RAM to Accumulator 1 12
ORL A #data OR immediate data to Accumulator 2 12
ORL direct,A OR Accumulator to direct byte 2 12
ORL direct,#data OR immediate data to direct byte 3 24
XRL A,Rn Exc-OR register to Accumulator 1 12
XRL A,direct Exc-OR direct byte to Accumulator 2 24
XRL A,@Ri Exc-OR indirect RAM to Accumulator 1 12
XRL A #data Exc-OR immediate data to Acc. 2 12
XRL direct,A Exc-OR Accumulator to direct byte 2 12
XRL direct,#data Exc-OR imm: data to direct byte 3 24
CLR A Clear Accumulator 1 12
CPL A Complement Accumulator 1 12
RL A Rotate Accumulator left 1 12
RLC A Rotate Acc. left through Carry 1 12
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Mnemonic Description-Arithmetic Operations Byte | Osc.
Period
RR A Rotate Accumulator right 1 12
RRC A Rotate Acc. right through Carry 1 12
SWAP A Swap nibbles within the Accumulator 1 12
3. DATA TRANFER
MOV ARn Move register to Accumulator 1 12
MOV A, direct Move direct byte to Accumulator 2 12
MOV A,@Ri Move indirect RAM to Accumulator 1 12
MOV A,#data Move immediate data to Accumulator 2 12
MOV Rn,A Move Accumulator to register 1 12
MOV Rn,direct Move direct byte to register 2 24
MOV Rn,#data Move immediate data to register 2 12
MOV direct,A Move Accumulator to direct byte 2 12
MOV direct,Rn Move register to direct byte 2 24
MOV direct,direct Move direct byte to direct byte 3 24
"MOYV direct,@Ri Move indirect RAM to direct byte 2 24
MOV direct,#data Move immediate data to direct byte 3 24
MOV @Ri,A Move Accumulator to indirect RAM 1 12
MOV @Ri,direct Move direct byte to indirect RAM 2 24
MOV @Ri,#data Move immediate data to indirect RAM 2 12
MOV DPTR,#datal6 Load Data Pointer with 16-bit const 3 24
MOVC A,@A+DPTR Move Code byte rel. to DPTR to Acc. 1 24
MOVC A,@A+PC Move Code byte rel. to PC to Acc. 1 24
MOVX A,@Ri Move Ext. RAM (8-bit addr.) to Acc. 1 24
MOVX A,@DPTR Move Ext. RAM (16-bit addr) to Acc. 1 24
MOVX @Ri,A Move Acc. to Ext. RAM (8-bit addr.) 1 24
MOVX @DPTR,A Move Acc. to Ext. RAM (16-bit addr) 1 24
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Mnemonic Description-Arithmetic Operations Byte | Osc.
Period
PUSH direct Push direct byte onto stack 2 24
POP direct Pop direct byte from stack 2 24
XCH A,Rn Exchange register with Accurmulator 1 12
XCH A.,direct Exchange direct byte with Acc. 2 12
XCH A,@Ri Exchange indirect RAM with Acc. 1 12
XCHD A,@Ri Exchange low order digit indirect RAM | 1 12
with Accumulator
4. BOOLEAN VARIABLE
MANIPULATION
CLR C Clear Carry 1 12
CLR bit Clear direct bit 2 12
SETB C Set Carry 1 12
SETB bit Set direct bit 2 12
CPL C Complement Carry 1 12
CPL bit Complement direct bit 2 12
ANL C,bit AND direct bit to Carry 2 24
ANL C/bit AND complement of dir. bit to Carry 2 24
ORL C,bit OR direct bit to Carry 2 24
ORL C/bit OR complement of dir. bit to Carry 2 24
MOV C,bit Move direct bit to Carry 2 12
MOV bit,C Move Carry to direct bit 2 24
5. PROGRAM AND MACHINE
CONTROL
JC rel Jump if Carry is set 2 24
JNC rel Jump if Carry not set 2 24
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Mnemonic Description-Arithmetic Operations Byte | Osc.
Period
JB bit,rel Jump if direct bit is set 3 24
JNB bit,rel Jump if direct bit is not set 3 24
JBC bit,rel Jump if dir. bit is set & clear bit 3 24
ACALL addr11 Absolute subroutine call 2 24
LCALL addrl1é6 Long subroutine call 3 24
RET Return from subroutine 1 24
RETI Return from interrupt 1 24
AJMP addrll Absolute jump. 2 24
LJMP addr16 Long jump 3 24
SIMP rel Short jump (relative address) 2 24
JMP @A+DPTR Jump indirect relative to the DPTR 1 24
JZ rel Jump if Accumulator is zero 2 24
JNZ rel Jump if Accumulator is not zero 2 24
CJNE A,direct,rel Compare direct byte to Accumulator 3 24
and jump if not equal
CJINE A,#data,rel Compare immediate data to 3 24
Accumulator and jump if not equal
CJNE Rn,#data,re! Compare immediate data to register and | 3 24
jump if not equal
CJNE @Ri,#data,rel Compare immediate data to indirect 3 24
RAM and jump if not equal
DJNZ Rn,rel Decr. register and jump if not zero 2 24
DJNZ direct,rel Decrement direct byte and jump if not 3 24
zero
NOP No operation | 12
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Rn

direct

@Ri

#data
#datal6
addrll

addrié

rel

bit

Notes on Instruction Set and Addressing Modes

Register RO - R7 of the currently selected register bank.
8-bit internal data location's address. This could be
an internal Data RAM location (0-127) or a SFR.
8-bit internal Data RAM location addressed indirectly
through register RO or R1.
8-bit constant included in instruction.
16-bit constant included in instruction.
11-bit destination address. Used by ACALL and AJMP.
The branch will be within the same 2K byte page of
Program Memory as the first byte of the following
instruction.
16-bit destination address. Used by LCALL and LIMP.
A branch can be anywhere within the 64K byte Program
Memory address space.
Signed (two's complement) 8-bit offset byte. Used by
SIMP and all conditional jumps. Range is -128 to +127
bytes relative to first byte of the following instruction.

Direct addressed bit in internal Data RAM or SFR.
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M13199 7.2 AdINAN LCD

Instruction

DB

DB

DB

DB

DB | DB

DB

DB

Description

Clear display

Clear all display and
returns the cursor to

the home position

Return home

Return the cursor to the
home position.DD
RAM contents remain

unchanged

Entry mode set

I’'D

Sets the cursor move
direction and specifies
or not to shift the
display. These
operations are
performed during data

write and read

Display
ON/OFF control

Sets ON/OFF of all
display (D),

cursor ON/OFF (C),
blink of cursor position

character (B)

Cursor and

display shift

S/IC | R/

r

Moves the cursor and
shifts the display
without changing DD
RAM contents




Instruction RS DB |DB |DB (DB | DB | DB | DB | DB Description
7 6 5 4 3 2 1 0

Function set 0 0 0 1 |[DL| N | F X x | Sets interface data
length (DL),
number of display lines
(L),

] character font (F)

Set CG RAM 0 0 1 A. Sets the CG RAM

address G address.

Set DD RAM 0 1 A, Sets the DD RAM

address o address

Read busy flag 0 BF AC Read Busy flag (BF)

& address indicating internal
operation is being
performed and reads
address countér

‘ contents
Write data to 1 Write Data Writes data into DD
CGor DD RAM R - RAM or CG RAM
ReadData
Read datato CG | 1 Reads data into DD

or DD RAM

RAM or CG RAM
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M13190 4.1 uamarinnvesndgygnunien lu Max232

pin name function

1|el+ \
31cl- > +5v to +10v voltage doubler
2| V+(10V) /
41 c2+ \
51| c2- > +10V to -10V voltage inverter
6| V-(-10V) /

15 | GND

16 | VCC (5V)

11 ] Tlin \

14 | Tlout \ TTL/CMOS inputs to

10 | T2in / RS-232 outputs
7| T2out /

12 | Rlout \

13 | Rlin \ RS-232 inputs to
9 | R2out / TTL/CMOS outputs
8 | R2in /
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MANUIN D

Program Monitor

b *+* SINGLE BOARD **
jewseseerss YERSION 1,0 *otsonnsens
;**"** HARDWARE 8031 BOARD *****

;+#9e% SOFTWARE ENG. PEERACHAT *****

ENDINT:

SYSTEM FLAG (EQU) *****
SCANOL EQU 78H

SHIFTF EQU 79H

CAPF EQU 7AH

CTRLF EQU 7BH

STMF EQU7CH

SENDEN EQU 7DH

POWF EQU 7EH

jasvensenes VARIABLE SET ****=* ERRF EQU 7FH
S8255A EQU OFFOOH
$8255B EQU OFFOIH B PROGRAM
$8255C EQU OFFO2H ORG 0000H
$8255D EQU OFFO3H LIMP RES
US255A EQU OFF20H ORG 0003H
U82558 EQU OFF21H LIMPEXTINTO  3INTO
U8255C EQU OFF22H
U8255D EQU OFF23H ORG 000BH
:LIMP RTCINT iTFO
KBD EQU OFF40H
ORG 0013H
LCDWRC EQU OFF60H  ;R/W=0RS=0 LIMPEXTINTI  NTI
LCDWRD EQU OFF6IH  :R/W=0,RS=1
LCDRDC EQU OFF62H JR/W={ RS=0 ORG 00tBH
LCDRDD EQU OFF63H  ;R/W=1,RS=1 LIMPTIINT B}
BRATI2 EQU OESH ORG 0023H
BRAT24 EQU OF4H :LIMP SERINT THRI
BRAT48 EQU OFAH
BRAT96 EQU OFDH jresensssse RESET somveasvee
ORG 0030H
SMOD EQU B.7 RES: CLRA
MOV PSW A {SELECT REGISTER BANK 0
;awessvesss INTERNAL RAM *eosssesss MOV R7A ;POWER UP DELAY
ORG 0000H RESI: MOV R6.A
1#44%% USER AREA ***** DINZR6S
DS 8 {USER AREA (REGISTER BANK 0) DINZ R7.RES!
DS 24 :USER AREA (INTERNAL RAM & USER STACK) LCALL PBEEP
DS 15 ;USER AREA (BIT ADDRESSABLE) MOV SPASTACK
DS 1 ‘SYSTEM FLAG AREA CLREA

;v**** BUFFER AREA **"**
ASMBUF: DS 8
FINDBUF: DS 1
{INPBUF: DS 20

H * MEMORY AREA *****
STTADD:DS 2
ENDADD: DS 2
MEMADD: DS 2
DESADD: DS 2
RUNADD: DS 2
SCAADD: DS 2
TABMEM: DS 4
POWMEM: DS 4

;#+*+% GENERAL AREA *****
IXDATA: DS 2

IYDATA: DS 2

IZDATA: DS 2

STACK: DS 24

.

evsees INITIAL 8255 *°

MOV AsS3H :A.C UPPER=OUTPUT
:B,C LOWER=INPUT

MOV DPTRS8255D

MOVX @DPTR.A

MOV DPTR #U8255D

MOVX @DPTRA

MOV AHOFFH :ALL QUPUT PORT HIGH

MOV DPTR #S8255A
MOVX GDPTRA
MOV DPTRWS8255C
MOVX @DPTRA
MOV DPTR¥US25SA
MOVX @DPTRA
MOV DPTR¥US255C
MOVX GDPTRA

**¢ INITIAL RTC **
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esaceanse SET DEFALLT *o0osvsess

MOV TMOD 420H :TIMER ! MODE 2
MOV SCON.#52H ;SERIAL 8 BIT UART MODE

MOV THL,ABRAT96 19600
SETB TRt

MOV IE 40E4H

MOV IP #0EOH

MOV PL#0FFH

INB POWF RES7 ;CHECK PASSWORD

RES2: MOV DPTR#PASSTI
LCALL LCDOUT
MOV A 40FH
LCALL LCDWI
RES3: MOV RO#4
MOV A#9CH
LCALL LCDW}
RES4: LCALL SCAN
CINE A #30H,$+3 < 0JUMP
JC RES4
CINE A #3AHS+3 > 9JUMP
JC RESS
CINE A#41HS+3 <A JUMP
JC RES4
CINE A#5BH,5+3 > ZJUMP
JCRESS
CINE AH61H.5+3 <3 JUMP
JCRES4
CINE A#TBH 5+3 > 2 JUMP
INC RES4
RES5: LCALL LCDWD
MOV R2,42
LCALL DTSEC
DINZ RO,RES4

MOV A ¥9CH

LCALL LCDW!

LCALL LCDRD

CINE A,POWMEM,RES6
LCALL LCDRD

CINE A,POWMEM+1,RES6
LCALL LCDRD

CINE A,POWMEM+2 RESE
LCALL LCDRD

CINE A,POWMEM+3,RESS
SIMP RES7

RES6: MOV DPTRMPASST2
LCALL LCDOUT3
LCALL LBEEP
MOV R2#10
LCALL DTSEC
SIMP RES2

RES7: MOV RO#08H ;CLEAR INTERNAL RAM (ALL)

MOV R1 #ENDINT-08H
RES8: MOV @RO#00H
INC RO
DINZ R1,RESS
LCALL LCDSET
MOV DPTRATITLE
LCALL LCDOUT

LCALL HBEEP

MOV R2,#20

LCALL DTSEC

MOV RUNADD#80H
MOV RUNADD+1 #00H
LIMP MAIN

PASST1: DB ENTER PASSWORD °*
DB* ’
DB’ '
DB '

PASST2: DB ' INCORRECT PASSWORD *

TITLE: DB' SINGLE BOARD *
DB* VERSION 1.0 *
DB BY Yong.Moo and Ton'
DB ‘ELECTRONIC ENGINEER'

MAIN: MOV SPASTACK
MOV DPTRAMAINTO
LCALL LCDOUT

MAINO: LCALL SCAN

CINE A#3tH S+ {PROGRAM
LCALL BLACKI
LIMP MAINI

CINE A#32H 5+5 MEM. & REG.
LCALL BLACK2
LIMP MAIN2

CINE A#33IHS+ SERIAL
LCALL BLACK]
LIMP MAIN3

CINE AAJ4HS+H JINIOUT
LCALL BLACK4
LIMP MAIN4

CINE A#35H.S+9 :OTHERS
LCALL BLACKS
LIMP MAINS

CINEASISHMAINO  :QUIT
LCALL BLACKS
LUMPQUIT

MAINT(:DB' MAIN MENU *
DB ‘I.PROGRAM 4IN/OUT
DB 2ZMEM&REG 5.0THERS *
DB 3.SERIAL 6.QUIT *

MAINI: MOV DPTREMAINT!
LCALL LCDOUT
MAINT0: LCALL SCAN

CINE AMIIHSYS JASSEMBLER
LCALL BLACK]
LIMP ASM

.CINE A#I2H S+5 :{UNASSEMBLER
LCALL BLACK2
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LIMP UASM

CINE A#IJHMAINIO ;RUN PROGRAM
LCALL BLACK}
LIMP RUN

MAINTI:DB*' PROGRAM *
DB '1.ASSEMBLER !
DB 2.UNASSEMBLER '
DB 3.RUN PROGRAM '

MAIN2: MOV DPTRAMAINT2
LCALL LCOOUT
MAIN20: LCALL SCAN

CINE A#3LHSHY {PROGRAM MEMORY
LCALL BLACK!
LIMP RDPRG

CINE A#32H5+9 ;DATA MEMORY
LCALL BLACK2
LIMP MAIN22

CINE AHI3HS+9 JINTERNAL RAM
LCALL BLACK3
LIMP MAIN2)

CINE A#34HMAIN20  :REGISTER
LCALL BLACK4
LIMP MAIN24

MAINT2: DB MEMORY & REGISTER *
DB '1.PROGRAM 4SFR '
DB 2.DT MEM. ‘
DB 'J.INT RAM '

MAIN22: MOV DPTRAMAINT22
LCALL LCDOUT
MAIN220: LCALL SCAN

CINE ABIIHS+9 READ DATA MEMORY
LCALL BLACK!
LIMP RDDT '

CINE A#32H S+ ;WRITE DATA MEMORY
LCALL BLACK2
LIMP WDDT

CINE A#33HS+9 sMOVE DATA MEMORY
LCALL BLACK3}
LIMP MOVDT

CINE A#34H S+ {FILL DATA MEMORY
LCALL BLACK4
LJMP FLLDT

CINE A #35HMAIN220 :FIND DATA MEMORY
LCALL BLACKS
LIMP FNDDT

MAINT22: DB* DATA MEMORY '
DB'L.READ 4FILL '

DB LWRITE 5FIND '
DB '3.MOVE '

MAIN23: MOV DPTRAMAINT23

LCALL LCDOUT

MAIN230: LCALL SCAN

CINE A#3IHSH :READ INTERNAL RAM
LCALL BLACKI
LIMP RDIN

CINE AJI2H,S+9 WRITE INTERNAL RAM
LCALL BLACK2
LIMP WDIN

CINE A#IIHMAIN230 :FIND INTERNAL RAM
LCALL BLACK3
LIMP FNDIN

MAINT23:DB* INTERNAL RAM *

DB'{.READ '
DB LWRITE '
DB '3.FIND *

MAIN24: MOV DPTR#MAINT24

LCALL LCDOUT

MAIN240: LCALL SCAN

CINE AH#ILH.5+9 :READ SFR
LCALL BLACK2
LINMP RDSFR

CINE A#I2H,MAIN240 WRITE SFR
LCALL BLACK3
LIMP WDSFR

MAINT24: DB* SPECIAL FUNCTION *

DB' REGISTER '
DB 'L.READ '
DB ‘LWRITE !

MAIN3: MOV DPTRAMAINT3

LCALL LCDOUT

MAIN3O0: LCALL SCAN

CINE A#3IH,S+9 :LOAD PROGRAM
LCALL BLACKI
LIMP LOAD

CINE A#I2H S+9 ;UPLOAD HEX PROGRAM
LCALL BLACK2
LMP UPLD

CINE A#IIH S+ ;UPLOAD ASSEMBY PROGRAM
LCALL BLACK3
LIMP UPAS

CINE A#34HMAINIO  SET BAUD RATE
LCALL BLACK4
LIMP BAUD

MAINT3: DB SERIALPORT
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DB°I.LOAD 4SETBAUD'

DB ‘ZUPLOAD HEX
DB 3.UPLOAD ASSEMBLY

MAIN4: MOV DPTRAMAINT4

LCALL LCDOUT

MAIN40: LCALL SCAN

CINE A#3IHS+9 JANPUT
LCALL BLACKI
LIMP INPUT

CINE A#32HMAINSO  ;OUTPUT
LCALL BLACK2
LIMP OUTPUT

MAINT4: DB’ IN/OUT PORT *

DB ‘LINPUT *
DB '2.0UTPUT '
DB '

MAINS: MOV DPTRA#MAINTS

LCALL LCDOUT
MAINS0: LCALL SCAN

CINE AN3IH S+ {CHECK CIRCUIT
LCALL BLACKI
LIMP CHKCC

CINE A#32H MAINSO  :LISTEN TO SONG

LCALL BLACK2

LIMP PSONG
MAINT5: DB’ OTHER OPTIONS *
DB°'I.CHECK CIRCUIT
DB 2.LISTEN TO SONG

D8* .

MAINSI: MOV DPTRA¥MAINTS1
LCALL LCDOUT
MOV R2,#20
LCALL DTSEC
LIMP MAIN

MAINTS1: DB*
DB' TIMER '
o]: N ’
oB* '

;sesssesess (I FOR FUTURE **vesssens

weesss INASSEMBLER #**eeseses

UASM: MOV DPTRA#UASMT
LCALL LCDOUT
MOV R2410
LCALL DTSEC
MOV STTADD#0AOH
MOV STTADD+1 #00H
MOV MEMADD#80H
MOV MEMADD+1 #00H
MOV DPH,STTADD
MOV DPLSTTADD+

MOV A #38H
MOVX @DPTRA
INC DPTR
MOV A#30H
MOVX @DPTRA
INC DPTR
MOVX @DPTRA
INC DPTR
MOVX @DPTRA
LIMP ASM3
UASMT: DB
DB* UASSEMBLER *

DB’ .
DB’ .

sowsussvess RUN USER PROGRAM *+ssssvers
RUN: MOV DPTRARUNT!
LCALL LCDOUT
MOV DPTR#0A000H
MOV A #02H
MOVX @DPTR.A
INC DPTR
MOV A#80H
MOVX @DPTRA
INC DPTR
MOV A #00H
MOVX @DPTR.A

MOV DPH,RUNADD
MOV DPL.RUNADD+}
CLRA
IMP @A+DPTR
RUNT!: DB° '
DB’ RUNPROGRAM
DB* '
0): ‘

jeevessenss READ DATA IN PROGRAM MEMORY ®#ssesases
RDPRG: MOV DPTR¥RDPRGT
LCALL LCDOUT
MOV A 80FH
LCALL LCOWI
RDPRG1: MOV RO#4
MOV A #0CDH
LCALL LCDWI
RDPRG2: LCALL SCAN
CINE A#30HS+) <0 JUMP
JC RDPRG2
CINE A#3AHS+H) > 9JUMP
JC RDPRG3
CINE A#41H S+ <A JUMP
JC RDPRG2
CINE AMTHSH > FluUMp
JCRDPRG3
CINE AS61HS+) <a JUMP
JC RDPRG2
CINE A #6TH.S+3 > (JUMP
INC RDPRG2
RDPRG3: LCALL LCDWD
MOV R2#2
LCALL DTSEC
DJNZ RO.RDPRG2
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MOV A#0CDH :READ ADDRESS FROM LCD
LCALL LCDWI
LCALL LCDRD
MOV RZA
LCALL LCDRD
MOV R3.A
LCALL ATOH
MOV DPH,A
CINE A#S0HS+3  :CHECK ADDRESS
IC RDPRGER
CINE AHOFCHS+)
INC RDPRGER
LCALL LCDRD
MOV R2ZA
LCALL LCORD
MOV R3,A
LCALL ATOH
MOV DPL.A
MOVX A @DPTR

MOV RI,A JWRITE DATATO LCD
MOV AH#OEIH

LCALL LCDWI

MOV ARL

LCALL HTOA

MOV A R2

LCALL LCDWD

MOV AR}

LCALL LCOWD

SJMP RDPRGI

RDPRGER: MOV DPTRAADDERT  ;ADDRESS ERROR
LCALL LCDOUT
LCALL EBEEP
MOV R2.#20
LCALL DTSEC
LiMP RDPRG

RDPRGT: DB 'READ PROGRAM MEMORY *
DB ‘ADDR IN HEX: ’
DB (8000-9FFF) '
DB 'DATA IN HEX: ‘
ADDERT: DB '
DB’ ADDRESS ERROR *
oB* '
pB* '

;sesesesses READ DATA IN DATA MEMORY ******o*>*
RDDT: MOV DPTRARDDTT
LCALL LCDOUT
MOV A¥OFH
LCALL LCDWI
RDDT!: MOV RO#4
MOV AH#0CDH
LCALL LCDWI
RDDT2: LCALL SCAN
CINE A#I0H.S+3 <0JUMP
JCRDDT2
CINE A#3AH5+) > 9 JUMP
JCRDDT3
CJNE A#4IH S+ <A JUMP

JC RDDT2

CINE A #4THS+3 > FJuMpP
JC RDDT3

CINE AM61HS+) ;<aJuMp
JCRDDT2

CINE AA6TH S+3 > [JUMP
INC RDDT2

RDDT3: LCALL LCOWD

MOV R242
LCALL DTSEC
DJNZ RO,RDDT2

MOV A#0CDH :READ ADDRESS FROM LCD
LCALL LCOW!
LCALL LCDRD
MOV R2A

LCALL LCORD

MOV R3.A

LCALL ATOH

MOV DPH.A

CINEA#BOHS+)  ;CHECK ADDRESS
IJNC RDDTER

LCALL LCDRD

MOV R2A

LCALL LCDRD

MOV R3A

LCALL ATOH

MOV DPLA

MOVX A@DPTR

MOV RIA :WRITE DATATO LCD
MOV AHQEIH

LCALL LCDWI

MOV ARl

LCALL HTOA

MOV AR2

LCALL LCDWD

MOV AR3

LCALL LCOWD

SJMP RDDTI

RDDTER: MOV DPTR#ADDERT  ;ADDRESS ERROR
LCALL LCDOUT
LCALL EBEEP
MOV R2420
LCALL DTSEC
LIMP RDDT

RDDTT: DB' READ DATA MEMORY *
DB'ADDR INHEX: '
D8 (0000-7FFF) ‘
DB 'DATA [N HEX: :

[sesvoseess WRITE DATA IN DATA MEMORY sévsssoess
WDDT: MOV DPTRAWDDTT
LCALL LCDOUT
MOV A#OFH
LCALL LCDWI
WDDTt: MOV RO#4
MOV A#0CDH
LCALL LCDW!
WDDT2: LCALL SCAN
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CINE A#I0H.S+3 < 0 JUMP
JC WDDT2

CINE A#IAHS+3 > 9 JUMP
JC WDDT3

CINE A H#41HS+3 <A JUMP
JC WDDT2

CINE A#4THS+3 > FJUMP
JC WDDT3

CINE A#61H.5+3 <aJUMP
JC wpDT2

CINE A#67H,S+3 > {JUMP
INC WDDT2

WDDT3: LCALL LCDWD

MOV R2.42
LCALL DTSEC
DINZ RO.WDDT2

MOV A#O0CDH ;READ ADDRESS FROM LCD
LCALL LCDWI

LCALL LCDRD

MOV R2.A

LCALL LCDRD

MOV R3A

LCALL ATOH

MOV MEMADD.A

CINE A 480H,S+3 ;CHECK ADDRESS
INC WDDTER

LCALL LCDRD

MOV R2,A

LCALL LCDRD

MOV R3,A

LCALL ATOH

MOV MEMADD+1 A

WDDT4: MOV RO,#2

MOV A #0EIH
LCALL LCDW1

WDDTS: LCALL SCAN

CINE A#J0H.S+3 <0 JUMP
JC WDDTS5
CINE AHIARS+] > §JUMP
JC WDDT6

CINE A#1H.3~3 <A JUMP
JC WDDTS

CINE AH#4TH.S+3 > FJUMP
JC WDDTS6

CINE A¥61H.S+3 <2 JUMP
JC WDDTS

CINE A#6TH.5+3 > (JUMP
INC WDDTS

WDDT6: LCALL LCDWD

MOV R2.42

LCALL DTSEC

DMNZ RO,WDDTS

MOV AHOEIH :READ DATA FROM LCD
LCALL LCDWI

LCALL LCDRD

MOV R2,A

LCALL LCDRD

MOV R3.A

LCALL ATOH

MOV DPHMEMADD
MOV DPLMEMADD+1
MOVX @DPTR.A
LIMP WDDT!

sWRITE DATA TO DATA MEMORY

WDDTER: MOV DPTRA#ADDERT  :ADDRESS ERROR

LCALL LCDOUT
LCALL EBEEP
MOV R2#20
LCALL DTSEC"
LIMP WDDT

WDDTT: DB ' WRITE DATA MEMORY '

DB 'ADDR IN HEX:
DB {0000-7FFF) ‘
DB 'DATA IN HEX:

sseeseesees MOVE DATA IN DATA MEMORY *eon#sess

MOVDT: MOV DPTRAMOVDTT

LCALL LCDOUT
MOV ANOFH
LCALL LCDWI
MOVDT!: MOV RO#4
MOV A#0DOH
LCALL LCDWI
MOVDT2: LCALL SCAN

CINE A #30HS+3 <0 JUMP

IC MOVDT2
CINE ANIAHS+3
JC MOVDT}

> S JUMP

CINE AN4IHS+) WA JUMP

JC MOVDT2

CINE AA47H,S+) > FIUMP

IC MOVDT3

CINE A¥61HS+])

1C MOVDT2

CINE AH6THS+]

JNC MOVDT2
MOVDT3: LCALL LCOWD

MOV R242

LCALL DTSEC

DINZ ROMOVDT2

MOV A.#0DOH
LCALL LCDW!
LCALL LCDRD
MOV R2A

LCALL LCDRD
MOV RJA

LCALL ATOH

MOV STTADD.A

. CINE A A30H 5+3

ICS*s

LIMP MOVDTER
LCALL LCDRD
MOV R2A

LCALL LCDRD
MOV RIA

LCALL ATOH
MOV STTADD+L.A

MOVDT4: MOV RO#4

1<a JUMP

> [JuMP

sREAD START ADDRESS FROM LCD

CHECK ADDRESS
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MOV A#OA4H
LCALL LCDWI
MOVDTS: LCALL SCAN

CJNE AHIOHS+3

JC MOVDTS

CINE A#IAH S+

JIC MOVDTé

CINE AH#41H$+3

JC MOVDTS

CINE AH#47H,S+3

JC MOVDTé

CINE A#61H,5+3

1C MOVDTS

CINE A H#67H,S+3

INC MOVDTS
MOVDT6: LCALL LCDWD

MOV R2.#2

LCALL DTSEC

DJNZ ROMOVDTS

MOV A #0A4H
LCALL LCDWI
LCALL LCDRD
MOV R2A

LCALL LCDRD
MOV R3,A

LCALL ATOH
MOV ENDADD A
CINE A #50H.S+3
JC3+5

LMP MOVDTER
MOV DPHSTTADD
CJNE A DPH,$+3
INC §+5

LIMP MOVDTER
LCALL LCDRD
MOV R2,A

LCALL LCDRD
MOV R3.A

LCALL ATOH
MOV ENDADD~I.A
MOV DPL,STTADD+I
CINE A,DPL,S+3
INC $+5

LMP MOVDTER

MOVDT7: MOV RO#4
MOV A #0E4H
LCALL LCDWI

MOVDTS: LCALL SCAN
CINE A#30H.S5+}
IC MOVDTS
CINE A#3AH $+3
IC MOVDTY
CINE A#41HS+3
1C MOVDTS
CINE A #4THS+3
JC MOVDTY
CINE A#61HS+3
JCMOVDTS
CINE A #6THS+3
JNC MOVDTS

< 0JumP

> 9 JUMP

<A JUMP

> FJUMP

<aJuMp

> [JUMP

;READ END ADDRESS FROM LCD

JCHECK ADDRESS

1< 0JUMP

> 9JUMP

<A JUMP

> F JUMP

<aJUMP

» [JUMP

MOVDT9: LCALL LCDWD
MOV R242
LCALL DTSEC
DJNZ ROMOVDTS

MOV A KOE4H
LCALL LCDWI
LCALL LCDRD
MOV R2,A
LCALL LCDRD
MOV R3A
LCALL ATOH
MOV DESADD,A

READ MOVE ADDRESS FROM LCD

CINE A #80H,5+3 ;CHECK ADDRESS

JNC MOVDTER
LCALL LCDRD
MOV R2,A

LCALL LCDRD
MOV R3,A

LCALL ATOH
MOV DESADD+{,A

MOVDTI0: MOV DPH,STTADD
MOV DPL,STTADD+1
MOVX A @DPTR
MOV DPH,DESADD
MOV DPL.DESADD+
MOVX @DPTR.A
INC DPTR
MOV DESADD,DPH
MOV DESADD+,DPL
MOV A,DPH
CINE A #80H.5+3
INC MOVDTF
MOV DPH,STTADD
MOV DPL.STTADD+1
INC DPTR
MOV STTADD,DPH
MOV STTADD+!,DPL
MOV A.ENDADD
CINE ADPH.$+3
INC 545
LIMP MOVDT1
MOV A,ENDADD+
CINE A.DPL,S+3
INCS+5
LIMP MOVDTI1
SIMP MOVDTI0

MOVDTER: MOV DPTR #ADDERT
LCALL LCDOUT
MOV R2.420
LCALL DTSEC
LIMP MOVDT

MOVDTF: POP DPL
POP DPH

:MOVE DATA

;ADDRESS ERROR

MOV DPTRAMOVDTFT  ;ADDRESS FULL

LCALL LCDOUT
LCALL LBEEP
MOV R2.#20
LCALL DTSEC
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LIMP MOVDT CINEAMIOHS#T  ;<0JUMP
: JCFLLDTS
) MOVDTT: DB* MOVE DATA MEMORY * CINEASIAHS®) 9 JUMP
X DB 'START ADDR(HEX): * ICFLLDT6
DB 'STOP ADDR(HEX): CINEAN4IHSY) <A JUMP
} DB 'MOVE ADDR(HEX): * JCFLLDTS
MOVDTFT: DB . CINEAMTHS® > F JUMP
DB’ DATA MEMORY FULL * JCFLLDT6
: DB : CINEAJSIHSH  :<a JUMP
DB ' JCFLLDTS
\ CINEAA6THS) > [JUMP
i ;#sswevsess COMPARE DATA IN DATA MEMORY ** INC FLLDTS
COMDT: LIMP MAIN FLLDTé: LCALL LCDWD
MOV R242
] jswsewservs EILL DATA IN DATA MEMORY *oessssasw LCALL DTSEC
FLLDT: MOV DPTRAFLLDTT DINZ ROFLLDTS
i LCALL LCDOUT
i MOV A #0FH MOV A#0ASH :READ END ADDRESS FROM LCD
i LCALL LCDWI LCALL LCDWI
i FLLDT1: MOV RO#4 LCALL LCDRD
. MOV A#0DOH MOV R2A
' LCALL LCDWI LCALL LCDRD
¢ FLLDT2: LCALL SCAN MOV RIA
CINE A#IOHS+3 <0 JUMP LCALL ATOH
i JC FLLDT2 MOV ENDADD A
b CINE A#IAHSH) > 9JUMP CINEAM#SOHS+3  (CHECK ADDRESS
¢ JC FLLDT3 IC$+s
CINEAJ4IHSHS <A JUMP LIMP FLLDTER
{ JC FLLDT2 MOV DPH,STTADD
¥ CINE AMSTHS®) > FJUMP CINE ADPH$+3
; JC FLLDT3 JC FLLDTER
! CINEA#6IHS+ <2 JUMP LCALL LCDRD
JC FLLDT2 MOV R2,A
§ CINEAN6THS®S > [JUMP LCALL LCDRD
; INC FLLDT2 MOV R3,A
FLLDT3: LCALL LCOWD LCALL ATOH
¥ MOV R2.42 MOV ENDADD+!,A
; LCALL DTSEC MOV DPL,STTADD+
DINZ ROFLLDT2 CINE A,DPLS+3
IC FLLDTER
! MOV A#0DOH :READ START ADDRESS FROM LCD
LCALL LCOW! FLLDT": MOV RO42
¢ LCALL LCDRD MOV A#OEOH
1 MOV R2.A LCALL LCDWI
LCALL LCDRD FLLDT8: LCALL SCAN
MOV R3.A CINEAMIOHSH)  :<OJUMP
LCALL ATOH JCFLLDTS
MOV STTADD.A CINEAMIAHSH  p9JUMP
} CJNE A#BOHS+3  :CHECK ADDRESS JCFLLDTY
IC 545 CINEARAIHSH) <A JUMP
) LIMP FLLDTER JC FLLDT8
LCALL LCDRD CINEA#ITHS+) > FIUMP
MOV R2A JC FLLDT9
} LCALL LCDRD CINEASGIHS+)  <aJUMP
] MOV R3.A JC FLLDTS
4 LCALL ATOH CINEAMGTHS+ > [JUMP
; MOV STTADD+1.A INCFLLDTS
¥ FLLDT9: LCALL LCDWD
FLLDT4: MOV ROX4 MOV R2.42
MOV A#0A4H LCALL DTSEC
E LCALL LCDWI DINZ ROFLLDTS

FLLDTS: LCALL SCAN
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MOV A #0EOH :READ DATA FROM LCD
LCALL LCDWI

LCALL LCDRD

MOV R2A

LCALL LCDRD

MOV R3A

LCALL ATOH

MOV RSA
FLLDT10: MOV DPH.STTADD
MOV DPLSTTADD+I

MOVX @DPTRA JWRITE DATA TO DATA MEMORY

INC DPTR

MOV STTADD.DPH
MOV STTADD+1,0PL
MOV A ENDADD
CINE A.DPH.S+3}
INC 5+5

LIMP FLLDT!
MOV A ENDADD+I
CINE A DPL.S+3
INC 5+5

LJIMP FLLDT!
MOV ARS

SIMP FLLDT!0

FLLDTER: MOV DPTRS#ADDERT  :ADDRESS ERROR
LCALL LCDOUT
LCALL EBEEP
MOV R2.420
LCALL DTSEC
LIMP FLLDT

FLLDTT: DB" FILL DATA MEMORY
DB 'START ADDR(HEX): *
DB 'STOP ADDRIHEX): '
DB 'DATA (HEX): *

* **** FIND DATA IN DATA MEMORY ®ssssscees
FNDDT: MOV DPTR=FNDDTT
LCALL LCDOUT
MOV A #O0FH
LCALL LCDW!
FNDDT!: MOV RO#2
MOV AA#0CDH
LCALL LCDWI
FNDDT2: LCALL SCAN

CINE A #TFH.5+10 {LEFT
MOV R242

LCALL DTSEC

SIMP FNDDT$6

CINE AH#TEHS+10 SRIGHT
MOV R24#2

LCALL DTSEC

SIMP FNDDT4$

CINE A#30H.5+3 <0 JUMP

IC FNDDT2
CINE AHIAHS+] > 9JUMP
JC FNDDT3
CINE A#41H.$+3 <A JUMP
JC FNDDT2

CINE A#47H.S+) > FJjuMme

IC FNDDT3

CINEA#SINS+S  <afUMmP

ootz

CINE A#6THS+) > fJuMe

INCFNDDT2
FNDDT3: LCALL LCDWD

MOV R2.42

LCALL DTSEC

DINZ RO,FNDDT2

MOV AH#0CDH :READ DATA FROM LCD

LCALL LCDOWI
LCALL LCDRD
MOVR2,A
LCALL LCDRD
MOV R3A
LCALLATOH

MOV FINDBUF A
MOV MEMADD #0FFH
MOV MEMADD+! #0FFH
FNDDT4: MOV DPH.MEMADD
MOV DPL.MEMADD+
INC DPTR
FNDDTS: MOVX A@DFTR
MOV RS.A
MOV MEMADD.DPH
MOV MEMADD=1,0PL
INC DPTR
MOV ASTTADD
CINE ASNOHS+5
SIMP FNDFN
MOV ARS
CINE A FINDBUF FNDDTS
SIMP FNDDT?

FNDDTS: MOV DPH.MEMADD
MOV DPLMEMADD=1
LCALL DPDEC
MOVX A,GDPTR
MOV RS.A
MOV MEMADD.DPH
MOV MEMADD+1,DPL
LCALL DPDEC
MOV A MEMADD
CINE ASOFFHS+5
SIMP FNDFN
MOV ARS
CINE A FINDBUF,FNDDTS

FNDDTT: MOV ANOALH
LCALL LCDWI
MOV AMEMADD
LCALL HTOA
MOV AR2
LCALL LCOWD
MOV AR]

LCALL LCDWD
MOV A MEMADD+
LCALL HTOA

MOV AR2

IWRITE ADDRESS TO LCD
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LCALL LCDWD
MOV AR}
LCALL LCDWD
LIMP FNDDTI

FNDFN: MOV DPTRAFNDFNT
LCALL LCDOUT
LCALL LBEEP
MOV R2.520
LCALL DTSEC
LIMP FNDDT

FNDDTT: DB ' FIND DATA MEMORY *
DB'DATA IN HEX: ‘
DB°ADDR IN HEX:  *
DB 00100000B
DBO1111110B
DB '=NEXT *
DBOill111IB
DB =PREVIOUS "'

FNDFNT: DB '
DB°* FINISH ADDRESS °*
be* '

DB :

Fiae *** READ DATA IN INTERNAL RAM *
RDIN: MOV DPTRARDINT
LCALL LCDOUT
MOV A #0FH
LCALL LCDWI
RDINL: MOV RO#2
MOV AHOCOH
LCALL LCOWI
RDIN2: LCALL SCAN
CINE A H30H5+3 ;< 0JUMP
IC RDIN2
CINE AAIAHS+) > 9 JUMP
JC RDIN3
CINE AM4IHS+) <A JUMP
JC RDIN2
CINE A #4TH.S+3 > FJuMP
IC RDIN3
CINE AH#61H.5+3 < a JUMP
IC RDIN2
CINE AH6TH.S+3 > tJUMP
JNC RDIN2
RDIN3: LCALL LCDWD
MOV R2.#2
LCALL DTSEC
DJNZ RO,RDIN2

MOV A#0CDH ;READ ADDRESS FROM LCD
LCALL LCOWI

LCALL LCDRD

MOV R2ZA

LCALL LCDRD

MOV R3,A

LCALL ATOH

MOV RIA

CINE A#80HS+3  CHECK ADDRESS
INC RDINER

MOV A.@RI1

MOVRIA {WRITE DATATO LCD
MOV A#OETH

LCALL LCDWI

MOV ARI

LCALL HTOA

MOV AR2

LCALL LCDWD

MOV A R3

LCALLLCOWD

SIMP RDIN1

RDINER: MOV DPTR¥ADDERT  ADDRESS ERROR
LCALL LCDOUT
LCALL EBEEP
MOV R2,420
LCALL DTSEC
LIMP RDIN

RDINT: DB'READ INTERNAL RAM *
DB ‘ADDR [N HEX: '
DB '(00-7F) ‘
DB 'DATA IN HEX: '

B **** WRITE DATA IN INTERNAL RAM s*evessses
WDIN: MOV DPTR#WDINT
LCALL LCDOUT
MOV A#OFH
LCALL LCDWI
WDINI: MOV RO#2
MOV A #0CDH
LCALL LCDWI
WDIN2: LCALL SCAN
CINE A#30HS+3 < 0JUMP
JC WDIN2
CINE A #3AH S+3 > 9 JUMP
JC WDIN3
CINE A#4IHS+) €A JUMP
JC WDIN2
CINE A#47H.543 > FJuMp
JC WDIN3
CINE A#61H S+ <aJuMpP
JC WDIN2
CINE A267H,5+3 > (JuMp
JNC WDIN2
\WDIN3: LCALL LCDWD
MOV R2#2
LCALL DTSEC
DIJNZ RO,WDIN2

MOV A#OCDH ;READ ADDRESS FROM LCD
LCALL LCOWI

LCALL LCDRD

MOV R2A

LCALL LCDRD

MOV R3.A

LCALL ATOH

MOV RIA

CINE A#80H,5+3) {CHECK ADDRESS

INC WDINER

WDIN4: MOV RO#2
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MOV AMOEIH
LCALL LCDWI

WDINS: LCALL SCAN
CINE A #30H.5+3 < oJuMP
JC WDINS
CINE A#3AHS+3 > 9 JUMP
JC WDING
CINE A #41H.5+3 <A JUMP
JC WDINS
CINE A#4TH S+3 » FJuMP
JC WDING
CINE A#61HS+3 < JUMP
JC WDINS
CINE AH6THS+3 > rjuMe
INC WDINS

WDING: LCALL LCDWD
MOV R2,#2
LCALL DTSEC
DINZ RO,WDINS§

MOV A#OEIH :READ DATA FROM LCD
LCALL LCBWI

LCALL LCORD

MOV R2A

LCALL LCORD

MOV R3.A

LCALL ATOH

MOV @R1.A sWRITE DATA TO INTERNAL RAM

LIMP WDIN1

WDINER: MOV DPTR,#ADDERT JADDRESS ERROR
LCALL LCDOUT
LCALL EBEEP
MOV R2,#20
LCALL DTSEC
LIMP WDIN

WDINT: DB’ WRITE INTERNAL RAM"
DB 'ADDR IN HEX: '
DB '(00-7F) '
DB 'DATA IN HEX: '

jeeeccescct FIND DATA IN INTERNAL RAM =2ecses=ce
FNDIN: MOV DPTRAFNDINT

LCALL LCDOUT

MOV AS0FH

LCALL LCDWI
FNDIN{: MOV ROA2

MOV A#0CDH

LCALL LCDWI

*FNDIN2: LCALL SCAN

CINE A#TFH,S+10 JLEFT
MOV R2#2

LCALL DTSEC

SIMP FNDINS

CINE A#TEH.S+10 SRIGHT
MOV R2.#2

LCALL DTSEC

SJMP FNDIN4

CINE A#I0H,S+) <0 JUMP
JC FNDIN2

CINE A#JAHSHY > 9 JUMP
JC FNDIN3

CINE A#4IHSH) ;<A JUMP
JC FNDIN2

CINE AK4THS+3 > FJUMP
JC FNDIN3

CINE A#61H.S+3 <aJUMP

JC FNDIN2

CINE AA#67H,5+) > IuMp

INC FNDIN2

FNDIN3: LCALL LCDWD

MOV R22
LCALL DTSEC
DINZ RO.FNDIN2

MOV A#0CDH ;READ DATA FROM LCD
LCALL LCDWI

LCALL LCDRD

MOV R2A

LCALL LCDRD

MOV R3A

LCALL ATOH

MOV FINDBUF.A
MOV RIHOFFH

FNDIN4: INC R1

MOV A 4RI

CINE R1.#80H,5+3

SJMP FNDIF

CINE AFINDBUF.FNDIN4
SIMP FNDING

FNDINS: DECRI1

MOV A@RI

CINE RIS0FFH.5+5

SIMP FNDIF

C/NE A FINDBUF.FNDING

FNDING: MOV AR0ALH \WRITE ADDRESS TO LCD

LCALL LCDWI
MOV ARY
LCALL HTOA
MOV AR2
LCALL LCDWD
MOV AR3
LCALL LCDWD
LIMP FNDINI

FNDIF: MOV DPTRA#FNDFNT

LCALL LCDOUT
LCALL LBEEP
MOV R2.#20
LCALL DTSEC
LIMP FNDIN

FNDINT: DB ' FIND INTERNAL RAM *

DB ‘DATA IN HEX: '
DB 'ADDR IN HEX: '
DB 001000008
DBOt111110B

DB =NEXT *
DBOI111111B
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DB "=PREVIOUS*

: READ SFR
RDSFR: MOV DPTRARDSFRT
LCALL LCDOUT
MOV A 40FH
LCALL LCDWI
MOV A #0CAH
LCALL LCDWI
MOV RO480H
LCALL HTON
MOV RS 46
RDSFRO: CLR A
MOVC A@A+DPTR
LCALL LCDWD
INC DPTR
DJNZ RS,RDSFRO

RDSFRI: LCALL SCAN

CINE ANTEHS+10 SRIGHT
MOV R2,#2

LCALL DTSEC

SIMP RDSFR2

CINE A#TFH.S+10 iLEFT
MOV R2.#2

LCALL DTSEC

SIMP RDSFR3

CINE A #83HRDSFR!  [ENTER

MOV R2.42
LCALL DTSEC
SIMP RDSFRS

RDSFR2: INC RO
LCALL HTON
CINE A#1,RDSFR2
SIMP RDSFR4

RDSFR3: DEC RO
LCALL HTON
CINE A #1,RDSFR3

RDSFR4: MOV A #OCAH
LCALL LCDWI
MOV R5.86
SIMP RDSFRO

RDSFRS: MOV A #0AOH
LCALL LCDWI

CJNE RO,#80H,5+8
MOV POHOFFH
MOV AP0

CINE RO#BIH.S+5
MOV ASP

CINE ROA82H,$+5
MOV A.DPL

CINE RO#83H.S+5
MOV ADPH

CINE RO#8THS+5
MOV A PCON

CINE RO#B8H.S+S5
MOV A, TCON

CINE RO #89H $+5
MOV A TMOD

CINE RONSAHS+5
MOV ATLO

CINE ROMSBH S5
MOV ATL1

CINE ROMSCH S+5
MOV ATHO

CINE RONSDH.S+5
MOV ATHI

CINERONSOH.S+8
MOV P1HOFFH
MOV A P!

CINE ROM#98H,S+5
MOV A SCON

CINE ROA9IIH.S+5
MOV A SBUF

CINE ROAOACH S+8
MOV PLHOFFH
MOV A P2

CRNE ROFOABHS+5
MOV AIE

CINE ROHOBOH,S+x
MOV P3HOFFH
MOV A P3

CINE ROSOBSHS+5
MOV AP

CINE ROSOCSHS+5
MOV AT2CON

CINE RONOCAH,S+5
MOV A,RCAP2L

CINE ROFOCBH.S+5
MOV ARCAPZH

CINE ROFOCCH.S+5
MOV ATL2

CINE ROWMOCDH,S+5
MOV A TH2
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LCALL LCDOUTS
RET

LCDOUTS: LCALL LCDWI ;LOAD ONE LINE

MOV R2,420
LCDOUTS1: CLR A

MOVC A@A+DPTR

LCALL LCDWD

INC DPTR

DJNZ R2,LCDOYTS]

RET

jsesnssceee NISPLAY CHOICE SUB **servanes
BLACK: MOV A#0FH
LCALL LCDW1
RET
BLACKI: LCALL BLACK
MOV A #0COH
SIMP BLACKS
BLACK2: LCALL BLACK
MOV A #94H
SJMP BLACKS
BLACK3: LCALL BLACK
MOV A #0D4H
SIMP BLACKS
BLACK4: LCALL BLACK
MOV A H#0CAH
SJMP BLACKS
BLACKS: LCALL BLACK
MOV A #9EH
SIMP BLACKS
BLACKSG: LCALL BLACK
MOV AH#0DEH
BLACKS: LCALL LCDWI
MOV R2.410
LCALL DTSEC
RET

isasesenacn SCAN KEYBOARD SUB *+oossneas
SCAN: MOV SCAADD,DPH
MOV SCAADD+1,DPL
CLRA
SCAN11: MOV DPTRKBD
MOVX @DPTRA
MOV R2A
MOV DPTR #582558
MOVX A @DPTR
CPLA
1Z SCANI3
MOV R3,A
LCALL SCANC
CINE R2H0SCAN11L
CINE RIHIOH,S+6
CLRA
SIMP SCANII
INB SHIFTF.S+8
CINE R3#08H SCANIZ
SIMP SCANI3
INB CTRLF,S+8
CINE R3#04H.SCANI2
SIMP SCAN13
SCANI11: CINE R2#08H.SCAN112
CINE A #O08H.SCANI2

CLRA
SIMP SCANLi

CINE A #08HSCANI2
CLRA
SIMP SCANI1!

SCANI2: MOV DPH,SCAADD

MOV DPL,SCAADD+|
MOV B,A
JB SHIFTF,$+6
LCALL FBEEP
MOV AB
RET

SCAN1): MOV AR2
INCA
CINE A48,SCANIL
JB SCANOLSCANI2
SIMP SCAN

SCAN112: CINE R2,4#09H SCAN12

jevsesssens SOAN KEY ONE LOOP SUB *e#esssnss

SCANONE: SETB SCANOL
MOV R241
LCALL DTSEC
LCALL SCAN
CLR SCANOL
RET

SCANC: INB SHIFTF,$+6
LJMP SCANC2
INB CTRLF.S+6
LIMP SCANC4
JNB CAPF.S+6
LIMP SCANC3

** SCAN KEY REMEMBER CHARACTER ***

SCANC10: CJNE R2,#0,SCANC! !

CINE R3,#20H,$+10
JNB POWF,S+4
RET

LIMP MAIN

CJNER3#I0H S+i4
CPL CAPF

MOV R24#2
LCALL DTSEC
MOV RI#I0H
MOV R2.40

CINE R3,#08H 5+13
SETB SHIFTF
LCALL SCANONE
CLR SHIFTF

MOV R2.408H

RET

CJINE R3#04H,5+13
SETB SHIFTF
LCALL SCANONE
CLR SHIFTF

MOV R2.#08H
RET

CINE R3.502H.5+5
MOV A#38H

MON

;CAP LOCK

SHIFT

JSHIFT



o e

ER, TS s W WSS e e

-

T

EL IR

[—

-

——— s = g

CINE RIAOIHS+S
MOV A #6BH

MOV A #34H

K

CINE R} #10H,5+5 R
MOV A#72H

SCANC11: CINE R241,SCANCI12
CINE R3,#20H,5+5 H

MOV AA3tH

CINE R3#10H,5+5
MOV A#TIH

CJ/NE R3,#08H.S+5
MOV A#61H

CINE RIHO4H,5+5
MOV A#7AH

CJNE RIH02H,S+5
MOV A #39H

CINE RI,#0LH,5+5
MOV A #6CH

SCANCI12: CINE R2,#2.5CANC13

CINE RIH20H5+5
MOV A#32H

CINE RIATOH,S+5
MOV A#7TH

CINE R #08H.S+5
MOV A#T3H

CINE RIHO4H.S+5
MOV A #78H

CJINE R3,#02H,3+5
MOV A#30H

CINE R3A0LH,5+5
MOV A#80H

SCANCI3: C/NE R2,#3,SCANC14

CINE R3#20H.5+5
MOV A #33H

CJNE R3IAIOHS+5
MOV A65H

CINE RIA08H.S+5
MOV Aj64H

CINE R3#04H,$+5
MOV A#63IH

CJNE R3#02H,5+5
MOV AA82H

CINE R3#01H.S+5
MOV A#84H

SCANCI4: CINE R2#4,SCANCIS

CINERIH0BHS+5  F
MOV A#66H

CINERIFO4HS+S vV
MOV A#76H

CINE R3F02H $+5 K
MOV A H#69H

CINE R3#01H,5+5 SPACE
MOV A #20H

SCANC1S: CINE R2.45,SCANCI6
CJNE R3#20H.$+5 5
MOV A#35H

CINE R3F10H.$+5 T
MOV A #74H

2

CINE R3IHOBH,S+S .G

MOV A#6TH
W
CINERIHO4HS+S ;B
MOV A #62H
S
CINER3#02HS+S .0
MOV A #6FH
X
CINE R3AOIHS+S  LEFT
MOV AMTFH
0
SCANC6: CINE R2,#6,SCANCL7
CINE RIA20HS+5 6
up MOV AA36H

CINE RIHIOH.S+5 Y
MOV A#T9H

3
CINE R3#08H.S+5 H

MOV A #68H
:E
CINE RIHO4HS+5S N
MOV ANSEH
;D
CINE RIFO2H S+5 Ed
MOV AST70H
Ho
CINE RI#01H.$+5 :DOWN
MOV A#81H
JBACK
SCANCIT7: CINE R2#7,SCANCI3
CINE R3IH20HS+5 Bi
:ENTER MOV AR3TH

CINE RIXI10H S+5 U
MOV AA75H

CINE R3H20H,5+5 4
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CINE R3,#08H,5+5
MOV A#6AH

CINE R3404H,$+5
MOV A #6DH

CINE R3#02H,5+5
MOV A #r8IH

CINE R3#01H.S+5
MOV AH#TEH
SCANCI18: RET

:DEL

RIGHT

SCANC2: CJNE R2,40,SCANC21

CINE R3#28H,5+5
MOV A #08H

CINE RIAI18H.5+5
MOV A 408H

CINE RIAOCH S+5
MOV A #08H

CINE R3#0AH,S+5
MOV A4

CINE R3H09H,5+5
MOV Aj

SCANC21: CJNE R2,#1 SCANC22

CINE R #20H,5+5
MOV A#21H

CINE R3,#10H,5+5
MOV A #7BH

CJNE R3 #08H,5+5
MOV A #08H

CJNE R3#04H.S+5
MOV A #08H

CINE R3#02H.5+5
MOV A

CINE R3#0LH.5+5
MOV A AT

o

SCANC22: CJNE R2,#2,SCANC23

CINE R3,#20H,5+5
MOV AB40H

CINE R3&I0H 5+3
MOV A #7DH

CINE R3,#08H,5+3
MOV A #08H

CINE R3H#04H,5+5
MOV A #08H

CINE R3#02H,5+5

@

B

)

MOV AgYy

CINE RIHOIH.S+S
MOV A #08H

SCANC23: CINE R2,#3,SCANC24

CINE R3,#20H.5+5
MOV AA23H

CINE R3#I0H.S+S
MOV A #5BH

CINE R3#08H,5+5
MOV A #08H

CINE R3IA04H.5+5
MOV A #08H

CINE R3IH02H S+5
MOV A #08H

CINE R3HOIH S+5
MOV A#08H

E-]

i

SCANC24: CINE R2.44,SCANC2S
S

CINE RIA20H,5+5
MOV A#24H

CINE RIHIOH.5+5
MOV A#5DH

CINE R3A08H S+§
MOV A#27TH

CINE RIH04H $+5
MOV A #1BH

CINE R3#02H,5+5
MOV A#IDH

CINE R3IHOIH.S+S
OV A 408H

SCANC25: CINE R2.45,SCANC26

CINE R3H20H,5+5
MOV AH#2SH

CINE RIAI0H S+5
MOV AH43CH

CINE RINOBH.S+5
MOV AF22H

CINE R3INO4HS+5
MOV Ag3AH

CINE R3,#02H.5+5
MOV AA2FH

CINE RIAOIHS+S
MOV A H08H

Fl

%
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SCANC26: CINE R2.£6,SCANC27
CINE R3#20H.5+5 b
MOV A #SEH

CINE RIFIOH.5+$ >
MOV A#3EH

CINE R3#08H,S+5 2
MOV A#3FH

CINE RIHO4H S+5
MOV A#2CH

CJNE R3,#02H,5+5 A
MOV Ay

CINE RIHOIH,S+§
MOV A #08H

SCANC27: CJNE R2.47,SCANC28
CINE R3#20H.S+5 &
MOV A#26H

CJINE R3#IOHS+$ B
MOV A #2BH

CINE RIH08H,5+5 -
MOV A #2DH

CINE R3IH#04H S+5 .
MOV AW

CINE R3.#02H,5+5
MOV A#08H

CINE R3HOIH,5+5
MOV A #08H
SCANC28: RET

SCANC3: LCALL SCANCIO iCAP
CINE AR61H,5+3
JCSCANC32
CINE A H7BH.S+3
JNC SCANC32
SUBB A#IFH
SCANC32: RET

SCANC4: LCALL SCANC!0 ;CTRL
ADD A#30H
RET

jxeesesscsr SOUND SUB *=+osernnse
SOUND: MOV RS40 sEND FLAG

MOV R4 #80H \DELAY CONSTANT
SOUNDI!: LCALL SOUNDS

CINE R5#1.SOUND1

RET

SOUNDS: MOV DPTRAS8255C  :OUT |
MOVX A@DPTR
SETB ACC.S
MOVX GDPTR.A

LCALL SOUNDX
MOV DPTR#58255C
MOVX A @DPTR
CLR ACC.S

MOVX GDPTRA
LCALL SOUNDX
RET

SOUNDX: MOV A R2

ouTo

{FREQUENCY DELAY

SOUNDXI: LCALL SOUNDY

DECA
JNZ SOUNDX!
RET

SOUNDY: DINZ R4,SOUNDY! iLENGTH COUNT DOWN

MOV R4#S0H

DINZ R3,SOUNDY!

MOV RS#1
SQUNDY!: RET

; BEEPSUB
FBEEP: MOV R2,#50H
MOV R3410H
LCALL SOUND

RET

XBEEP: MOV R2440H
MOV R3.#10H
LCALL SOUND
RET

OBEEP: MOV R2,330H
MOV R3I#I0H
LCALL SOUND
RET

HBEEP: MOV R2#20H
MOV R3440H
LCALL SOUND
MOV R2#10H
MOV R3.420H
LCALL SOUND
RET

LBEEP: MOV R2590H
MOV R3.#90H
LCALL SOUND
RET

RBEEP: MOV R2.44
RBEEP!: MOV A R2
PUSH ACC

MOV R2A470H
MOV RIAISH
LCALL SOUND
MOV RL500H
MOV R3418H
LCALL DMSEC

:DIRECT FUNCTION KEY

:HEX KEY BEEP

JOPERATE KEY BEEP

:SUCCESS BEEP

JWARING BEEP

;READY BEEP

POP ACC R

MOV R2A
DINZ R2RBEEP!
RET
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PBEEP:; MOV R6,#30H

EBEEP: MOV R2,890H \ERROR BEEP
MOV RIA400H

LCALL SOUND
MOV R2#0COH
MOV R3,#00H
LCALL SOUND
RET

MOV R7.#38H

PBEEP2: MOV AR7

MOV R2,A

MOV R3#02H
LCALL SOUND
MOV R2#00H
MOV R34#08H
LCALL DMSEC
DECR?

DJNZ R6,PBEEP2
RET

SONG!: MOV R2.A

SONG SuB

SONG: CLRA

MOVC A@A+DPTR
INC DPTR

CINE A#OFFH,SONG!

RET {END BY OFFH

CLRA

MOVC A@A+DPTR JLENGTH
MOV R3.A

INC DPTR

PUSH DPH
PUSH DPL

MOV AR2

MOV DPTR #SONGT1

MOVC AfaA+DPTR

MOV R2.A ;{FREQUENCY

MOV AR3

MOV DPTRHSONGT2
MOVC A GA+DPTR

MOV R3A {LENGTH

LCALL SOUND
MOV R2,#40H :DELAY

SONG4: MOV R340

DI/NZ R3S
DINZ R2SONG#4
POP DPL

POP DPH

SIMP SONG

SONGTI: DB 000H,0F4H,0E4H,0D9H ;G.G¥, A A¥

DB O0CCH,0C0H,0B4H,0AAH ;B.C.CHD
DB 0AH,098H,090H,088H ;D#.EF,F#
DB 080H,078H,072H,06BH ;G.G#.A A¥
DB 065H,05FH,05AH,055H ;B,C.Ck,D
DB 050H,04CH,047H,043H ;D#,EF,F¥#
DB 03FH,03BH,038H,035H ;G.G¥.AA¥
D8 032H,02FH,02CH.02AH :8.C.C¥.D

;POWER-UP BEEP

:MEMORY FREE

D8 027H.025H,023H,021H ;D4.E.F.F4
DB 01FH,001H G.S

SONGT2: DB 008H,040H.080H,0CCH ;0,1,2,3
D8 000H #

[#9tvesenes DVSEC SUB *vessssss

DMSEC: MOV R4,4230 :I MSEC LOOP

DMSECI: NOP
NOP
DJNZ R4,DMSECI
DJINZ R3.DMSEC
MOV AR2
CINE A #0.DMSEC2
RET
DMSEC2: DECR2
SJMP DMSEC
reeseranse DTSEC SUD sosvevoons
DTSEC: MOV R3#179
DTSECI: MOV R4.%0
DINZ R4S
DINZ R3,DTSECIH
DINZ R2.DTSEC
RET
jeevussanans DPDEC SUB *osssser
DPDEC: XCH A.DPL
INZ S+
DEC DPH
DECA
XCHA,DPL
RET

isesssensen DPADD SUG *romremens
DPADD: MOV ADPL
ADD ARS
MOV DPL.A
MOV ADPH
ADDCARZ
MOV DPH.A
RET
[#enersesen DDSUR SUB *eeeomeeae
DPSUB: CLRC
MOV ADPL
SUBB AR3
MOV DPL.A
MOV ADPH
SUBB AR2
MOV DPH_a
RET
[sesssseser RRYTE GUD **enunanas

RBYTE: INBRLS ‘WAIT FOR RECEIVE OK

CLRRI
MOV ASBUF
RET
jsewssvsese RRYTEH SUB *4essseses
RBYTEH: LCALLRBYTE
MOV R2A
LCALLRBYTE
MOVR3A
LCALL ATOH
RET

RBYTEHC: LCALL RBYTEH R7=CHECKSUM

XCHAR?
ADD AR™
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XCHAR?
RET

H SBYTESLUB
SBYTE: INBTLS
CLRT!

MOV SBUF.A

RET

sWATT FOR SEND OK

jseeesessse SRYTEH SUB *osseosnses

SBYTEH: LCALL HTOA
MOV AR2
LCALL SBYTE
MOV AR3
LCALL SBYTE
RET

SBYTEHC: XCH A,R7
ADD A,R7
XCH AR7

LCALL SBYTEH
RET

{R7=CHECKSUM

jom#esseess GBI OCK SLB *o"ossen=

SBLOCK: CLRA

MOVC A@A+DPTR
CINE A #0SBLOCK}

NC DPTR

;NEXT ADDRESS

RET ;EXIT BY 0

SBLOCKI: CINE A#0DH,SBLOCK2

LCALL SLF
INC DPTR
RET

CRILF

NEXT ADDRESS

SBLOCK2: LCALL SBYTE

INC DPTR
SJMP SBLOCK.

B SLF SUB
SLF: MOV A#0DH
LCALL SBYTE
MOV A#0AH

LCALL SBYTE

RET

HTOA SUB

HTOA: PUSH ACC
SWAP A
LCALL HTOAS
MOV R2,A
POP ACC
LCALL HTOAS
MOVR3A
RET

HTOAS: ANL A#0FH
CINE AH0AH$+3

INC HTOASL
ORL A#30H
RET

HTOASI: SUBB A#9
ORL A#40H
RET

ATOH SUB

ATOH: MOV AR2
LCALL ATOHS
SWAP A
MOV R2,A
MOV AR3
LCALL ATOHS

ORL AR2
RET
ATOHS: CINE AHA'S+)
JC ATOHS!
ADD A Y9
ATOHS!: ANL A#O0FH
RET

;#raveenses ASSEMBLER **eeeveras
;USE STTADD = ASCIl ADDRESS
: ENDADD = LAST INPBUF THAT "
3 MEMADD = OPCODE ADDRESS
ASMT1: DB' PROGRAM EDITOR *
DB' '
DB’ '
DB 'CMM: '
ASMT2: DB ' Synux Error! *
ASMT): DB' Command Error! *
ASMT4: DB' PROGRAM EDITOR *

ASM: MOV DPTR #8000H
CLRA
ASMI: MOVX @DPTR.A
INC DPTR
MOV R2DPH
CINE R2,#0A0H,ASM1
MOV A#38H
MOVX @DPTRA
INC DPTR
MOV A#30H
MOVX @DPTRA
INC DPTR
MOVX @DPTR.A
INC DPTR
MOVX @DPTRA
INC DPTR
MOV A#20H
ASM2: MOVX GDPTRA
INC DPTR
MOV R2LDPH
CINE R2.£0FCH,ASM2
MOV STTADD #0AOH
MOV STTADD+1 #00H
MOV MEMADD#50H
MOV MEMADD+1 #00H

ASM3: MOV DPTRAASMTI
LCALL LCDOUT
LCALL BLACK
MOV DPHSTTADD
MOV DPLSTTADDHI

MOV A #0COH sWRITE NEW ADDRESS

LCALL LCOWI
MOV R484

ASM4: MOVX A@GDPTR
LCALL LCDWD
INC DPTR
DINZ R4, ASM4

MOV A #94H {WRITE NEW PROGRAM"

LCALL LCDWI
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MOV R4,#20
ASMS: MOVX A@DPTR
LCALL LCDWD
INC DPTR
DINZ R4.ASMS

MOV A#ODSH IWRITE NEW COMMENT
LCALL LCDWI
MOV R4#16
ASME: MOVX A @DPTR
LCALL LCOWD
INC DPTR
DINZ R4,ASM6

MOV R7#94H
MOV AR7
LCALL LCDWI

ASM7: LCALL SCAN
MOV R2#2
LCALL DTSEC

CINE A.#80H ASMT2
CINE R7H40ABH 3+3
INC ASMT712
MOV R2.STTADD JUP=PROGRAM
MOV R3.STTADD+}
CINE R2#0ALHS+3
INC §+7
CINE R3#00H.5+5
SIMP ASM?
MOV DPH,STTADD
MOV DPLSTTADD+I
MOV R2,40
MOV R3.#40
LCALL DPSUB
MOV STTADD,DPH
MOV STTADD+!1,DPL
LIMP ASM3
ASM712: MOV R7#94H JUP=COMMENT
MOV AR?
LCALL LCDWI
SIMP ASM7

ASM72: CINE A#81H,ASM7]  ;DOWN=COMMENT
MOV R740D8H
MOV AR7
LCALL LCDOW!
LIMP ASM7
ASM73: CINE A#TFHASM74  LEFT
CINE R7,#0D8H,ASM732
MOV R7B0ATH
MOV AR7
LCALL LCDWI
LIMP ASM?
ASMT32: CINE R7494H.5+6
LIMP ASM7
DECR7?
MOV AR7
LCALL LCDWI
LIMP ASM7
ASM74: CINE A#TEH,ASM75  RIGHT

CINE R?#OATHASM?42
MOV R7,#0D8H
MOV AR7
LCALL LCDWI
LMP ASM?
ASM742: CINE R7THOETH,S+6
LIMP ASM7
INCR7
MOV AR7
LCALL LCDWI
LIMP ASM7
ASMT7S: CINE A#82H.S+]
INC ASM76
LCALL LCOWD
CINE R7#0ATH,$+5
SIMP S+5
CINE R7#0ETH,ASMT752
MOV AR7
LCALL LCDWI
LIMP ASM?
ASM752: INC R?
MOV AR7
LCALL LCDWI
LIMP ASM?

ASM76: CINE A #82H ASM77
CINE R7.#94H 5+6
LUIMP ASM7
CJNE R7,#0D8H,5+6
LIMP ASM7
MOV AR?

MOV R6,A
CINE R7.80A8H.5+3
INC ASM762
ASM761: LCALL LCORD
MOV R4,A
DECRé
MOV AR6
LCALL LCOWI
MOV AR4
LCALL LCDWD
INC R6
INCR6
MOV AR6
LCALL LCDWI
CINE R6,#0ABH.ASM761
DECRé
MOV A.R6
LCALL LCDW!
MOV AR20H
LCALL LCDWD
DECR?
MOV AR7
LCALL LCDWI
LIMP ASM?
ASM762: LCALL LCDRD
MOV R4.A
DECRé
MOV AR6
LCALL LCDW!
MOV AR4
LCALL LCDWD
INCR6

{CHARACTER

BACK
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INCR6

MOV AR
LCALL LCDW!
CINE R6,#0E8H,ASM762
DECRé6

MOV AR6
LCALL LCDW!
MOV A #20H
LCALL LCDWD
DECR7?

MOV AR7
LCALL LCDWI
LIMP ASM7

ASM77: CINE AA83HASMTY

MOV AR7

MOV R6.A

CINE A #OABH S+3
INC ASMT772
CINE AHOATH,S+5
SIMP ASM7712
INCA

LCALL LCDWI

ASM771: LCALL LCDRD

MOV R4,A
MOV A RS
LCALL LCDW!
MOV AR4
LCALL LCDWD
INCR6

INCR6

MOV ARé
LCALL LCDW!
DECR6

CINE R6#0ATH,ASM771
MOV AR6
LCALL LCDWI

ASM7712: MOV A #20H

LCALL LCDWD
MOV AR7
LCALL LCDWI
LIMP ASM7

ASMT772: CINE A #OETHS+5

SIMP ASM7732
INCA
LCALL LCDWI

ASM773: LCALL LCDRD

MOV R4,A
MOV AR6
LCALLLCDWI
MOV AR4
LCALLLCDWD
INCR6

INCR6

MOV A R6
LCALL LCDWI
DECRS

CINE R6#0ETH ASMTT3
MOV ARG
LCALL LCDWI

ASM7T732; MOV A #20H

LCALL LCDWD
MOV AR7

;DEC

LCALL LCDW!
LIMP ASM?

ASM78: CINE AH84H 5+3
SIMP $+5
LIMP ASM7
MOV DPHSTTADD
MOV DPL,STTADD+

MOV A #0COH

LCALL LCDWI

MOV R4 g4
ASMT8I: LCALL LCDRD

MOVX @DPTRA

INC DPTR

DINZ R4,ASMT781

MOV A #94H

LCALL LCOWI

MOV R4.820
ASMT82: LCALL LCDRD

MOVX @DPTRA

INC DPTR

DINZ R4,ASM782

MOV A#0DSH

LCALL LCDWI

MOV R4 416
ASM783: LCALL LCDRD

MOVX @DPTR A

INC DPTR

DINZ R4, ASM783

MOV ROFINPBUF

MOV A #94H

LCALL LCDWI

MOV R4,620
ASMTB4; LCALL LCDRD

MOV GRO.A

INC RO

DINZ R4,ASM784

LCALL ASMC

MOV RO#INPBUF
LCALL TEXT
CINERS.#05+6
LIMP MAIN
LCALL ASMX
CINE A#0S+8
LCALL ASMY
SIMP $+3

LIMP ASM7
LIMP ASM3

{ENTER

[esanresses AGMX SR *eesvnerne

ASMX: CLR A
MOV IXDATA A
MOV IXDATA+LA
MOV IYDATAA
MOV IYDATA+LA
MOV IZDATA A
MOV IZDATA+LA

{FIRST CLEAR
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MOV R2,#4 {CLEAR QUTPUT

MOV RIATABMEM
ASMXO0: MOV @R1.A
INCR}
DINZ R2,ASMX0

ASMXI: MOV ENDADD,RO

CINE R5,#9,5+3
ICS+$

LIMP ASMXE
LCALL ASMXL
LCALL MTOH
CINE A #0,5+6
LIMP ASMXE
MOV TABMEM,A

MOV RO,ENDADD
LCALL TEXT
CINE R540,ASMX2
LIMP ASMX7

ASMX2: MOV ENDADD,RO

CINE R5,#9,5+3
JCS+5
LIMP ASMXE
LCALL ASMXL
LCALL OTOH
CINE A.#0.5+6
LIMP ASMX2!
MOV TABMEM+|,A
SIMP ASMX30
ASMX21: LCALL ASMXH
CINE AR05+6
LIMP ASMXE
MOV TABMEM+1 A
MOV IXDATAR2
MOV IXDATA+L.R}

ASMX30: MOV RO,ENDADD

LCALL TEXT
CINE R5.#0.ASMX3

;#+¢ MNEMONIC ****

JCHAR>S

‘MNEMONIC ERROR

CODE

#%es OPERAND] =***

;NO OPERAND

:CHAR>8

;:CODE

‘HEX-CODE

SHEX

;#¢** OPERANDI ****

LIMP ASMXT7 :NO OPERAND

ASMX3: MOV ENDADDRO

CINE R5.#9.5+3
JCS+3
LIMP ASMXE
LCALL ASMXL
LCALL OTOH
CINE A #0,5+6
UMP ASMX31
MOV TABMEM+2,A
SIMP ASMX40
ASMX31: LCALL ASMXH
CINE A #05+6
LIMP ASMXE
MOV TABMEM+2,A
MOV [YDATA,R2
MOV IYDATA+L,R3

ASMX40: MOV RO,ENDADD

LCALL TEXT
CINE R5,#0,ASMX4

CHAR>8

:.CODE

:HEX-CODE

HEX

;**** OPERAND3 ****

LIMP ASMX7? :NO OPERAND

ASMX#4: MOV ENDADD,RO
CINE R5,#9.5+3
INC ASMXE
LCALL ASMXL
LCALL OTOH
CINE A #0,5+6
LIMP ASMX41
MOV TABMEM+3.A .CODE
SIMP ASMX5
ASMX41: LCALL ASMXH
CINE A #0,5+6
LIMP ASMXE
MOV TABMEM+3 A sHEX-CODE
MOV IZDATAR2 HEX
MOV IZDATA+LR3

ASMXS5: MOV RO,ENDADD ;CHECK END
LCALL TEXT
CJNE RS #0,ASMXE

ASMXT: CLRA
RET

ASMXE: MOV DPTR#ASMT2 ;ASM ERROR
LCALL LCDOUTI
LCALL EBEEP
MOV R2.410
LCALL DTSEC
MOV DPTR #ASMT4
LCALL LCDOUTI
MOV R7#94H
MOV AR7
LCALL LCDWI
MOV AR
RET

: ASMY SUB

ASMY: MOV ROATABMEM \LOAD TABMEM TO ASMBUF

MOV R1.#ASMBUF

MOV R2.44
ASMYI: MOV A@RO

MOV @GR1,A

INCRO

INCRY

DJNZ RZ,ASMYI

MOV A ASMBUF

CINE A#43 ASMY12
MOV A ASMBUF+!
CINE A1 S+5

SIMP §+5

LIMP ASMY20

MOV MEMADD,IXDATA
MOV MEMADD+1,IXDATA+]
MOV DPH,STTADD
MOV DPLSTTADD+]
MOV R2x0

MOV R3,#40

LCALL DPADD

MOV STTADD,DPH
MOV STTADD+1.DPL
MOV A F0COH
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LCALL LCDWI LCALL HTOA
MOV A IXDATA INC DPTR
LCALL HTOA MOV AR2
MOV A,R2 MOVX GDPTRA
MOVX @DPTRA INC DPTR
INC DPTR MOV AR
MOV AR} MOVX @DPTRA
MOVX @DPTR.A RET
INC DPTR
MOV A IXDATA+! ASMY20: MOV DFTR#MCSSIT  :SEARCH TABLE
LCALL HTOA MOV R7,40 :OPCODE COUNT (256
MOV A,R2 ASMY2: MOV R244
MOVX @DPTRA MOV R340
INC DPTR MOV R1#ASMBUF
MOV AR} ASMY21: MOV AR3 {COMPARE
MOVX @DPTR.A MOVC A,@A+DPTR
RET MOV BA
MOV A.GRI
ASMY12: CINE A #46 ASMY20 CINE A BASMY2S
MOV A ASMBUF+| INCRI
CINE A#1.ASMY20 INC R3
MOV ASMBUF+3 #1 DINZ R2,ASMY21
MOV DPHMEMADD SIMP ASMY3 =
MOV DPLMEMADD+! ASMY2S: MOV R2,#0 :NEXT COMPARE
MOV A IXDATA+{ MOV R3 45
MOVX @DPTR A LCALL DPADD
INC DPTR INCR?
MOV MEMADD,DPH CINE R740ASMY2
MOV MEMADD+1,0PL LIMP ASMYF :NOT FOUND
MOV DPH,STTADD
MOV DPLSTTADD+! ASMY3: MOV ASMBUFR?  ;FRIST OPCODE
MOV R2.40 MOV A #4
MOV R3 440 MOVC A@A+DPTR
LCALL DPADD PUSH ACC
MOV STTADD,DPH ANL A#OFH
MOV STTADD+1,0PL MOV ASMBUF+3A  :NO.OF BYTE
MOV A S0COH POP ACC
LCALL LCOWI SWAP A
LCALL LCDRD ANL A#OFH {A=PATTERN
MOV R2.A

LCALL LCORD
MOV R3.A
LCALL ATOH
MOV DPH.A
LCALL LCDRD
MOV R2A
LCALL LCDRD
MOV R3A
LCALL ATOH
MOV DPL.A

INC DPTR.

MOV A.DPH
LCALL HTOA
MOV R4,DPL
MOV DPH.STTADD
MOV DPLSTTADD+!
MOV AR2
MOVX GDPTRA
INC DPTR

MOV A.R3
MOVX @DPTR A
MOV AR4

CINE A#1.ASMY42
MOV A IXDATA
CINE A#80H.5+3
INCS+$

LIMP ASMYE
CINE AHOAOH,S+3
JCS+s

LIMP ASMYE
ANL A #OF8H
MOV BA

MOV AMEMADD
"ANL A #OFBH

jeane pAT] sune
:11 BIT ADDRESS

CINEABS+S ;OUT OF RANGE

SIMP $+3

LIMP ASMYF
MOV AIXDATA
SWAP A

RLA

ANL A #0EOH
MOV B.A

AL0A9 AB

CLRA ;CHECK ACALL OR AIMP

MOVC A @A+DPTR
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CINE A #1,ASMY32

MOV AB JACALL
ORL A#1IH
SIMP ASMY34

ASMY32: MOV AB AIMP
ORL A#OIH

ASMY34: MOV ASMBUF.A

MOV A IXDATA+! AT-A0
MOV ASMBUF+1.A
LIMP ASMY?

ASMY42: CINE A#2ASMY3]  ;=*%* PAT2 *o¢+

MOV A,IXDATA
CJINE A #80H.$+3
INC $+5

LIMP ASMYE
CINE A#0AOH.$+3
JC §+5

LIMP ASMYE

MOV ASMBUF+I.A
MOV A IXDATA+1
MOV ASMBUF+2 A
LIMP ASMY?7

ASMY43: CINE A#3ASMY34  ;»o%* PAT] *=oe

MOV A #1

MOVC A@A+DPTR

CINE ASLASMY431

MOV AIXDATA {OPERAND!
CINE AHOASMYF

MOV AIXDATA+!

MOV ASMBUF+1.A

LIMP ASMY?

ASMY431: MOV AIYDATA ;OPERAND?

CINE ARQASMYF
MOV A.IYDATA+I
MOV ASMBUF+1 A
LIMP ASMY7

ASMY44: CINE A#4,ASMYUS J$7%* PATY *=="

MOV AIYDATA
CINE A #80H,5+3
INC S5+5

LIMP ASMYE
CJINE A SOAOH$+3
ICS+5

LIMP ASMYE

MOV AJXDATA
CINE A HOASMYF
MOV A IXDATA+]
MOV ASMBUF+1 A
MOV DPHJYDATA
MOV DPLIYDATA+L
LCALL CREL

MOV ASMBUF+2A
LIMP ASMY?

ASMY45: CINE AN5ASMY46  ;**** PATS ****

MOV At
MOVC A @GA+DPTR

CINE AL ASMY4S!

MOV AIXDATA {OPERAND!

CINE A#0ASMYF
MOV A IXDATA+]
MOV ASMBUF+L.A
LIMP ASMY?

ASMYF: LIMP ASMYE

ASMYdSi: MOV AIYDATA
CINE A#0ASMYF
MOV A IYDATA+L
MOV ASMBUF+1 A
LIMP ASMY?

ASMY46: CINE A#6ASMY47
SIMP ASMY472
ASMY47: CINE AXT.ASMY48
ASMY472: MOV A IXDATA
CINE A #0.ASMYF
MOV A IXDATA+]
MOV ASMBUF=~1 A
MOV AIYDATA
CINE A #OASMYF
MOV A IYDATA+!
MOV ASMBUF+2A
LIMP ASMY?

ASMYI¥: CINE ABEASMY 49
MOV AIZDATA
CINE A #80H S+3
INC 55
LIMP ASMYE
CINE ABOAQH.S+3
IC5+5
LIMP ASMYE

MOV Al
MOVC A@A+DPTR
CINE A£1,ASMY481

JOPERAND2

[#%e PATG *ooe

j#ess DATT evew

Jeves pATY ewnn

MOV A IXDATA {OPERAND!

CINE A F0ASMYF
MOV AIXDATA+
MOV ASMBUF+[ A
MOV DPHJYDATA
MOV DPLIUYDATA+I
LCALL CREL
MOV ASMBUF+2.A
LIMP ASMY?
ASMY481: MOV ALIYDATA
CINE AS0,ASMYF
MOV AIYDATA+!
MOV ASMBUF+1.A
MOV DPHIZDATA
MOV DPLUZDATA+
LCALL CREL
MOV ASMBUF+2A
LIMP ASMY?7

ASMY49- CINE AN)ASMY A
MOV AUIYDATA
CINE A#0ASMYF

JOPERAND2

;seve pATY wenn
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MOV A IYDATA+]
MOV ASMBUF+1.A
LIMP ASMY7

ASMY4A: CINE AX10.ASMY4B
MOV AIZDATA
CINE A,#80H,5+3
INC §+5
LIMP ASMYE
CINE A#0A0H,5+3
JC S+
LIMP ASMYE

MOV A IYDATA
CINE AH0,5+5
SIMP §+5

LIMP ASMYE
MOV AJIYDATA+!
MOV ASMBUF+1.A
MOV DPH,IZDATA
MOV DPL,IZDATA+}
LCALL CREL

MOV ASMBUF+2,A
LIMP ASMY?

ASMYd4B: CINE A #1LLASMY4C
MOV AIYDATA
MOV ASMBUF+| A
MOV A.IYDATA+|
MOV ASMBUF+2A
LIMP ASMY?

ASMY4C: CINE A#12ASMY7
MOV AIXDATA
CINE A#80H.5+3
INC 5+5
LIMP ASMYE
CINE ARQAOH,S+3
JCS+s
LIMP ASMYE

MOV A #1

MOVC A @A+DPTR

CINE A#1.ASMYACL

MOV DPH,IXDATA

MOV DPLIXDATA+!

LCALL CREL

MOV ASMBUF+.A

LIMP ASMY7
ASMYA4C1: MOV DPH,IYDATA

MOV DPLIYDATA+

LCALL CREL

MOV ASMBUF+1,A

ASMY7: MOV DPHMEMADD
MOV DPLMEMADD+1
MOV R1 #ASMBUF
MOV R7,ASMBUF+3

ASMY7L: MOV A@GR1
MOVX @DPTR.A
INC DPTR
INCR1

[**%% PATI( *o=s

;ese pAT] | eves

04 PAT|2 *ons

iLOAD TOSTTADD

DINZ R7,ASMYT
MOV MEMADD,DPH
MOV MEMADD+1,0PL
MOV DPHSTTADD
MOV DPLSTTADD+t
MOV R240

MOV R3,840

LCALL DPADD
MOV STTADD,DPH
MOV STTADD+1,DPL
MOV A#0COH
LCALL LCOW!
LCALL LCDRD
MOV R2.A

LCALL LCORD
MOV R3,A

LCALL ATOH

MOV DPH.A

LCALL LCDRD
MOV R2A

LCALL LCDRD
MOV R3A

LCALL ATOH

MOV DPL.A

MOV R2.40

MOV RIASMBUF+3
LCALL DPADD
MOV A DPH

MOV R4,DPL
LCALL HTOA

MOV DPHSTTADD
MOV DPL.STTADD+!
MOV A R2

MOVX @DPTR.A
INC DPTR

MOV AR3

MOVX @DPTRA
MOV A R4

LCALL HTOA

INC DPTR

MOV A.R2

MOVX @DPTRA
INC DPTR

MOV A.R3

MOVX GDPTR A
RET

ASMYE: MOV DPTRAASMT3
LCALL LCDOUTI
LCALL EBEEP
MOV R2.210
LCALL DTSEC
MOV DPTRAASMT4
LCALL LCDOUTI
MOV R7.294H
MOV AR7
LCALL LCDWI
RET

H CREL SUB
CREL: MOV RLMEMADD
MOV R3IMEMADD+|

;ASM ERROR
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MOV A ASMBUF+3

DECA

ADD AR}

MOV R3IA

MOV A 40

ADDC AR2

MOV R2A sR2,R3 = ir ADDRESS

LCALL DPCOM
IZ CRELA
IC CREL4

LCALL DPSUB JUMP TO HIGH
LCALL DPDEC

MOV A,DPH {CHECX OVER RANGE
CINE A #0.CRELE

MOV A DPL

CINE A#B0H.$+)

INC CRELE

RET A=OUTPUT

JUMP TO LOW
CREL4: XCH A,DPH SWAP DPTR - R2,R3
XCHAR2
XCHADPH
XCHADPL
XCHAR]
XCH A,DPL
LCALL DPSUB {CHECK OVER RANGE
MOV A.DPH
CJNE A HO,CRELE
MOV A,DPL
CINE A #80H.S+3
INC CRELE
CPLA
RET JA=OUTPUT

CRELE: LCALL ASMYE ;RANGE ERROR
POP ACC
POP ACC {CLEAR RET
RET

seesssssss ASMXH SUB *evsressns
ASMXH: MOV A ASMBUF JCHECK # AND/
CINE A 8% ASMXH1
MOV R742
SIMP ASMXH4
ASMXHI: CINE AHF ASMXH2
MOV R743
IJMP ASMXH4
ASMXH2 MOV R741
JMP ASMXHS

ASMXH4: MOV RO#ASMBUF SHIFT FIRST BYTE (#)

MOV R!#ASMBUF+t

MOV R247
ASMXH#41: MOV AGRI

MOV GRO.A

INC RO

INCRI

DINZ RZ,ASMXH4|

MOV ASMBUF+74#'*

ASMXHS: MOV AASMBUF
CINE A #0°5+3
JC ASMXH7?
CINE A #'9+1,5+3
INC ASMXH7?

{CHECK HEX

MOV RO#ASMBUF IS REAL-HEX

MOV R2,40
MOV R3.40

MOV R4,40 ;DIGIT COUNT

MOV RS #8

ASMXH6: MOV AGRO
CINE A #0'.ASMXH61
INCRO
DINZ R5 ASMXH6

:BY PASS FIRST ZERO

SIMP ASMXH63 ;IS ZERO

ASMXH6I: MOV A GRO
CINE A #'"S+6
LIMP ASMXH65
CINE AFH'S+6
LIMP ASMXH65
CINE A#0.5+3
JC ASMXH6E <0
CINE ASF+1.54)
INC ASMXH6E >F
CINE A#'A'S+3

INC ASMXH62 dS A-F

CINEARO+1.5+3

INC ASMXH6E P9 <A

ASMXH62: LCALL ATOHS
LCALL SHIFT4
INCRO
INCR4
DINZ RS, ASMXH61

ASMXHE5: CINE R4,45,5+3
INC ASMXH6E
MOV AR7

ASCH TO HEX

RET :EXIT REAL-HEX

ASMXH6E: CLR A

RET ;EXIT HEX-ERROR

ASMXH7: LCALLNTOH
CINE A50,5+6
LIMP ASMXH72
MOV R2.£0
MOV R3A
MOV AR7

{CHECK SFR.BIT NAME

RET SEXIT SFR-NAME

ASMXH72: CALL BTOH
CINE AROS+S
LIMP ASMXHT73
MOV R2.20
MOV R3 A
MOV AR7

RET {EXIT BIT-NAME

ASMXH73: CLR A

RET :EXIT TEXT-ERROR

jeveernaces AGMXC SUB *rervaerns



-~

- ——

A

e e E——

-

B T o

ASMXC: MOV R1#ASMBUF JCLEAR ASMBLF

MOV R2.#8

ASMXC1: MOV @RLS"
INCR1
DINZ R2,ASMXC1

ASMXL: LCALL ASMXC
MOV ARO
CLRC
SUBB ARS
MOV ROA

MOV R1,#ASMBUF ;LOAD INPBUF TO ASMBUF

ASMXLI: MOV A GRO
MOV GR1,A
INCRI
INC RO
DINZ RS, ASMXLI
RET

; ASMCSUB
ASMC: MOV RUSINPBUF
MOV R7.420
ASMCI: MOV A GRO
CINE A#. ASMC2
MOV Af*
MOV @ROA
SIMP ASMC3
ASMC2: CINE AH#61H.S+3
JC ASMC3
CINE AH#TBH.S+3
INC ASMC3
SUBB AM31
MOV @R0,A
ASMC3: INCRO
DINZ R7ASMCI
RET

B MTOH su8
MTOH: MOV DPTRAMTOHT
MOV R4.#! JOUTPUT

MTOHI: MOV R2.45
MOV R3¥0
MOV RI.#ASMBUF
MTOH2: MOV AR] ;COMPARE 5 BYTE
MOVC A,@A+DPTR
CLRC
SUBB A.@R!
JNZ MTOH3
INCR1
INCR3
DJNZ R2,MTOH2
MOV AR4
RET EXIT

MTOH3: MOV R240
MOV R345
LCALL DPADD
INC R4
CINE R4 446+ MTOHI :NEXT COMPARE

CLR A {ERROR
RET

MTOHT: DB "ACALL"
DB "ADD ”
DB "ADDC*
DB "AMP*
DB "ANL *
DB "CINE "
DB"CLR *
ps*CeL
DB"DA "
DB "DEC *
DB DIV *
DB "DJNZ ™
DB "INC ~
bB*IB "
DB JBC
oBTIC *
DB ~IMP
DB "/NB
DB"INC "
D8 “INZ
b8tz "
DB "LCALL"
DB "LIMP ™
DB "MQV *
D8 "MQVC "
D8 "MOVX*
D8 "MUL "~
D8 "NOP "
D8 "ORL "
DB POP
D8 "PUSH "
DB "RET *
DB “RETI"
D8 "RL *
DB "RLC *
D8 “RR "
DB “RRC *
D8 "SETB ™
D8 "SIMP -
DB "suss "
DB "SWAP "
D8 "XCH *
DB "XCHD "
DB "XRL *
DB "ORG "
os DB "

B OTOH sus
OTOH: MOV DPTRHOTOKT
MOV Ra#4 JOUTPUT

OTOHI: MOV R2#7
MOV R340
MOV R13ASMBUF

OTOH2Z: MOV AR3 COMPARE 1 BYTE
MOVC A@A+DPTR
CLRC
SUBB ALGRI
INZ OTOH3
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INCR!

INCR3

DINZ R2,0TOH2
MOV A R4

RET EXIT

OTOH3: MOV R2H#0
MOV R3.47
LCALL DPADD
INCR4
CINE R4420+1,0TOH!

NEXT COMPARE

CLR A ;ERROR

RET

OTOHT: DB “@A+DPTR"
DB "@A+PC "
DB "@DPTR *
DB GRO *
DB @RI "
DB*A *
DB"AB ~
DB*C *

DB "DPTR "
DB"RO "
DB*RI *
DB"R2 *
DB"R3 "
DB*RS "
DB*RS °
DB*R6 "
DB"R7 *

; HTON SUB
HTON: MOV R7426
MOV B,RO
MOV DPTRANTOHT
HTONI: CLR A
MOVC A@A*DPTR
CINE A.B.HTON2
INC DPTR
MOV Al
RET
HTON2: MOV R2,40
MOV R3.#7
LCALL DPADD
DINZ RTHTONI
CLRA
RET

: NTOH sUB

NTOH: MOV DPTR#NTOHT+!

MOV R4 #26

NTOHI: MOV R246
MOV R340
MOV RIF#ASMBUF
NTOH2Z: MOV AR3
MOVC A@A+DPTR
CLRC
SUBB AGR!
INZNTOH3
INCRI

;COMPARE § BYTE

INCR3
DINZ R2NTOH2

LCALL DPDEC
CLRA

MOVC A @A+DPTR
RET {EXIT

NTOH3: MOV R240
MOV R3#7
LCALL DPADD
DINZ R4 NTOH!

JFOUND

{NEXT COMPARE

CLRA :ERROR (NOT FOUND)

RET

NTOHT: DBSOHPO '
DB 8IH'SP *
DB 82H,/DPL *
DB 83H,DPH '
DB 87HPCON *
DB ¥3H, TCON *
DB 89H,T™MOD *
DB 8AH,TLO *
DB $BH,TL1 *
DB SCH.THO *
DB 8DH.THI °*
DB $0H,PL *
DB 98H.SCON *
DB 99H.SBUF *
DB 0AOH.P2 *
DB OABHIE '
DB 0BOH,'P3 *
DB OBSH, 1P '
DB OCEH, T2CON"*
DB 0CAH,RCAP2L'
DB 0CBH.RCAP2H'
DB OCCH,TL2 *
DB OCDH.TH2 *
DB 0DOH,PSW

DB 0EQH,'ACC
DB OFOH,'B '

B BTOH SUB

BTOH: MOV DPTR#BTOHT

MOV R4.480H JOUTPUT

BTOHI: MOV R24S
MOV R340
MOV R17ASMBUF
BTOHZ MOV AR3
MOVC A@A+DPTR
CLRC
SUBB A GRI
INZBTOH3
INCR!
INCR3
DINZ RZBTOH2
MOV AR4
RET EXIT

BTOH3: MOV R2.40
MOV R3=§

{COMPARE 5 BYTE
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LCALL DPADD
INC R4

BTOH4: CJNE R4#0FTH+1,.BTOH! \NEXT COMPARE

CLRA
RET

BTOHT: DB"P0.0"
DB *PO.1 "
DB "P0.2"
DB "P0.3 "
DB "P0.4 "
DB "P0.5 "
DB "P0.6 "
DB “P0.7"
DB "I1TO *
DB "IE0 "
DB "ITt "
DB "El "
DB "TRO *
DB "TF0 "
DB "TR1 "
DB ~TFI *
DB “P1.0"
DB "PLI"
DB "P1.2"
DB"P13"
DB "P1.4*
DB P15 "
DB"PL6"
DB “PL.7"
DB "Ry "
DbB Tt *
DB "RB8 "
DB"TBR "
DB "REN "
DB "SM2 "
DB "SM!t "
DB "SM0 *
DB "P2.0"
DB P21 "
DB p2.2"
DB "P2.3"
DB "p24"
DB “P2,5"
DB "P2.6 "
DB "P2.7"
DB "EX0 "
DB "ETO
DB "EXI "
DB “ET1 "
DB“ES ~
DB"ET2 "
pg* *
DB "EA ™
DB "RXD "
DB "TXD "
DB “INTO "
DB "INT1 "
DB "T0 *
DB T "
DB "WR "
DB"RD *

:ERROR

PO (80)

;TCON (88)

P1(90)

:SCON (98}

P2 (A0)

JE(AB)

1P3(B0)

DB “PX0 "
DB "PTO “
DB "PX1 *
DB "PTI *
DB*PS *
DB “PT2 "
[v): R
[o]: R
bB" "
[2): R
[2): R
[o]: Il
[o]: R
[o]: R
[o]: R
[0): R
DB TF2 "
DB "EXF2*
DB "RCLK ™
DB "TLCK "
DB "EXEN2"
DB"TR2 *
DB CTZ *
DB "CPRL2"
pgp "
[o]: R
DB"QV "
DB "RS0 *
DB “RSt *
DB "FO "
DB"AC
DBCY *
[
[o): Rl
[o): R
[2): R
[o]: A
[o]: Rl
[o]: A
o] : R
DB ~ACC.0"
DB-ACC.I"
DB *ACC.2"
DB "ACC.3"
DB "ACC.4"
DB "ACCS"
DB *ACC.6*
DB "ACC.T"
[o]: Rl
o] : Rl
Jo2: R
[o]: Al
[o): R
[2): R
[2): Il
ol : R
DB"B.O *
DB"B.A
DB"B2 *
[o]: Jy:
D3 "B.4 *
DB"B.S "

JAP(B®Y

:(CO)

:(CB)

PSW (DQ)

1(D8)

ACCHED

3 (EB)

B (FO)
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DB'B6 *
DB"B.7 "
pB* * :(F9)
bB" -
pB* *
pa-
og" -
oB- *
pB" *
DB

DB 04H,01H,00H,00H,12H
DB 17H.01H.00H,00H.23H
DB 24H,09H.00H,00H,01H
DB 0DH.09H.00H.00H.01H
DB 0DH.01H,00H.00H,52H
DB 0DH,07H,00H 00H,01H
DB ODH.08H,00H.00H.01H
DB 0DH.0DH,00H,00H,01H
DB 0DH,0EH,00H,00H,01H
DB 0DH.0FH,00H,00H,01H
DB ODH,10H,00H,00H,01H
DB 0DH, 1 1H,00H.00H.01H
DB ODH, 12H,00H,00H,01H
DB ODH, 13H,00H,00H,01H
DB ODH, [4H,00H,00H.01 H
DB OFH,01H,01H,00H,43H
DB 01H,01H,00H,00H,12H
DB 16H,01H,00H.00H.23H
DB 25H,09H.00H.00H,01 H
DB 0AH,09H.00H.00H,01H
DB 0AH.01H,00H,00H.52H
DB 0AH,07H,00H,00H,01H
DB 0AH,08H OUH.00H,01H
DB 0AH.0DH.00H.00H,01H
DB 0AH.0EH,00H 00H,0H
DB 0AH,0FH,00H,00H,01H
DB 0AH,10H,00H.00H,01H
DB 0AH.11H,00H,00H,01H
DB 0AH.12H,00H,00H,01H
DB 0AH,13H,00H.00H.01H
DB 0AH, 14H,00H,00H,01H
DB OEH,01H,01H,00H,43H
DB 04H,01H.00H,00H, 12H
'DB 20H,00H,00H,00H,01H
DB 22H,09H,00H,00H,01 H
DB 02H,094,02H,00H.92H
DB 02H,09H.01H,00H,52H
DB 02H,09H.07H.00H.01H
DB 02H,09H,08H,00H.01H
DB 02H,09H,0DH,00H,01H
DB 02H,09H,0EH,00H,01H
DB 02H,09H,0FH.00H.01H
DB 02H,09H,10H,00H.0tH
DB 02H.09H,11H,00H01H
DB 02H,09H,12H,00H.01H
DB 02H,09H,13H,00H,01H
DB 02H.09H.14H.00H.01H

(wemeamane MCS.5] TABLE *owssrvass
:MNEMONIC OPERAND! OPERAND2 OPERAND3J PATTERN,BYTE

MCS51T: DB 1CH,00H,00H,00H,01H :00

01

DB 12H,01H,01H,00H,43H
DB 01H,01H,00H,00H.12H
DB 21H,00H,00H,00H,01H
DB 23H,09H,00H,00H,01H
DB 03H,09H,02H,00H.92H
DB 03H,09H,01H,00H,52H
D8 03H,09H,07H,00H,01H
DB 03H,09H,08H,00H,01H
DB 03H,09H,0DH,00H.0tH
DB 03H,09H,0EH,00H.01H
DB 03H,09H,0FH,00H.0tH
DB 03H,09H,10H,00H,01H
DB 03H,09H,11H,00H,01H
DB 03H.09H.12H,00H.01H
DB 03H,09H.13H,00H,01H
DB 03H,09H,14H,00H,0!H

DB 10H,01H,00H,00H,0C2H

DB 04H,01H,00H,00H,12H
DB |DH,01H,09H.00H,52H
DB {DH.01H,02H,00H,73H
D8 1DH,09H,02H,00H,92H
DB 1DH,09H,04H,00H,52H
DB 1DH.09H,07H,00H,01H
DB iDH,09H,08H,00H,01H
DB IDH,09H,0DH,00H,01H
DB {DH,09H.0EH,00H,01H
DB 1DH.09H,0FH,00H,01H
DB IDH,09H,10H,00H,0(H
DB 1DH,09H,1IH,00H,01H
DB 1DH,09H.12H,00H,01H
DB 1DH.09H,13H,00H,01H
DB 1DH,09H,14H,00H.0lH

DB {3H,01H,00H,00H.0C2H 3

DB 01H,01H,00H,00H,12H
DB 05H.0YH,09H,00H.52H
DB 05H.01H,02H,00H,73H
DB 05H,09H,02H,00H,92H
DB 05H.09H.01H,00H,52H
DB 05H,09H,07H,00H.01H
DB 05H,09H,08H,00H,01H
DB 05H,09H,0DH,00H,0{H
DB 05H.09H,0EH,00H,0tH
DB 05H,09H,0FH,00H,01H
DB 05H,09H.10H,00H,01H
DB 05H,09H,11H,00H,01H
DB 05H,09H,12H,00H,01H
DB 05H.09H,13H,00H.01H
DB 05H,09H,14H,00H,01H
DB 15H,01H,00H,00H,0C2H
DB (04H.0TH,00H,00H,12H
DB 2CH.01H,09H,00H.52H
DB 2CH.01 H,02H,00H,73H
DB 2CH.09H,02H,00H,92H
DB 2CH.09H.01H,00H.52H
DB 2CH.09H.07H.00H.0TH
DB 2CH.09H,08H,00H,01H
DB 2CH,09H,0DH,00H,01H
DB 2CH.09H,0EH,00H,01H
DB 2CH.09H,0FH,00H,0tH
DB 2CH,09H,10H,00H,01H
DB 2CH.09H, 1 IH,00H,01H
DB 2CH.09H,12H,00H.0tH

v
b

38

67

BB % 8B

D
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DB 2CH,09H,13H,00H,01H
DB 2CH,09H,14H,00H,01H
DB 14H,01H,00H,00H.0C2H
DB 0tH,01H,00H,00H,12H
DB 1DH,08H,01H,00H.32H
DB 11H,04H,00H,00H,01H
DB 18H,09H,02H,00H,92H
DB 18H,01H,02H,00H,73H
DB 18H,07H,02H,00H,92H
DB {8H,08H,02H,00H,92H
DB 18H,0DH,02H,00H,92H
DB 18H,0EH,02H,00H,92H
DB {8H,0FH,02H,00H.92H
DB 18H,10H,02H,00H,92H
DB 18H,11H,02H,00H.92H
DB I8H,12H,02H,00H,92H
DB 18H,13H,02H,00H.92H
DB 18H,14H,02H,00H,92H

DB 27H.01H,00H.00H.0C2H

DB 04H,01H,00H.00H.12H
DB 05H,0BH,01H.00H,32H
DB 19H,09H,05H,00H,01H
DB 0BH,0AH,00H,00H.01H
DB 18H,01H,01 H,00H63H
DB 18H,01H,07H,00H,52H
DB 18H,01H,08H,00H,52H
DB 18H,0tH,00H.00H,52H
DB 18H,01H,0EH.00H,52H
DB 18H,01H,0FH,00H,52H
DB (8H,01H, [0H,00H,52H
DB 18H,01H,11H,00H.52H
DB 18H,01H,12H.00H,52H
DB 18H,0H, 1 3H,00H,52H
DB 18H,01H,14H,00H,52H
DB 18H,0CH,02H,00H.0B3H
DB 01 H,01H,00H,00H,12H
DB 18H,01H,0BH,00H,32H
DB 19H,09H,04H,00H,01H
DB 28H.09H,02H.00H.92H
DB 28H,09H.01H.00H,52H
DB 28H,09H.07H,00H.01H
DB 28H,09H,08H,00H.01H
DB 28H.09H,00H,00H,01H
DB 28H,09H,0EH.00H01H
DB 28H,09H,0FH.00H,01H
DB 28H,09H, 10H,00H,01H
DB 28H,09H, 1 1H,00H,01H
DB 28H,09H,12H,00H,01H
DB 28H,09H,13H,00H,0tH
DB 28H,09H, 14H,00H,01H
DB [ DH,0BH,03H,00H,32H
DB 04H,01H,00H,00H,12H
DB 18H,0BH.01H.00H,32H
DB 0DH,0CH,00H,00H,01H
DB 1BH,0AH,00H,00H,01H
DB 00H,00H,00H,00H,00H
DB [8H,07H,01H,00H.52H
DB 18H,08H,01H,00H 52H
DB 18H,0DH,01H,00H,52H
DB 18H,0EH,01H,00H,52H
DB 18H,0FH,01H,00H.52H
DB 18H,10H,0tH,00H,52H

i6E

90
9
2

93
94

Al

A2

A3

A4

:AS RESERVE

AS
A7
A8
A9
JAA
AB

DB {8H,!1H.01H,00H.52H
DB 18H,12H,01H,00H,52H
DB 18H,13H,01H,00H.52H
DB 18H,14H,0EH.00H.52H
DB 05H,0BH,03H,00H32H
DB 01H,01H,00H,00H,12H
DB 08H,01H,00H,00H,32H
0B 08H,08H,00H,00H,01H
DB 06H,09H,02H,0tH,0A3H
DB 06H,09H,01H,01H,83H
DB 06H,07H,02H,01H,0A3H

DB 06H,08H,02H,01H,0A3H
DB 06H,0DH,02H,01H,0A3H ;
DB 06H,0EH,02H,01H,0A3H
DB 06H,0FH,02H.01H,0A3H ;]
DB 06H,10H,02H,0tH,0A3H
DB 06H.11H,02H,01H,0A3H ;]

DB 06H,12H,02H,01H,0A3H
DB 06H, I3H,02H0tH.0A3H
DB 06H,14H,02H,01H.0A3H
DB {FH,04H,00H,00H,52H
D8 04H,01H,00H,00H,12H
DB (7H,01H,00H,00H.32H
D8 07H,0BH,00H,00H,01H
DB-29H,09H,00H,00H,0{H
DB 2AH,09H,01H,00H,52H
DB 2AH,09H,0TH.00H,01H
DB 2AH,09H,08H,00H,0tH
DB 2AH,09H,0DH,00H,0tH
DB 2AH,09H,0EH,00H.01H
DB 2AH.09H.0FH.00H,01H
DB 2AH.09H,10H.00H.01H
DB 2AH.09H,11H,00H.01H
DB 2AH,09H,12H,00H,01H
DB 2AH,09H,13H,00H,0tH
DB 2AH,09H.14H,00H,0lH
DB {EH,01H,00H,00H,52H
DB 01H,01H.00H,00H, 1 2H
DB 26H,01H,00H,00H.32H
D8 26H.0BH,00H.00H.01H
D8 (9H,09H.C0H.00H.01H
DB OCH,01H,01H,00H 83H
DB 2BH,09H.07H.00H,01H
DB 2BH,09H,08H,00H,01H

:AC
AD
AE

B4
:BS
:B6

BD

BE

BF
fell}
€1
€2
C3
G4

DB OCH,0DH,01H,00H,0C2H ;D8

DB OCH,0EH,01H,00H,0C2H

DB 0CH,0FH,01H,00H,0C2H ;
DB OCH.10H,01H,00H,0C2H ;|
DB 0CH,11H,01H,00H,0C2H
DB OCH,12H,01H,00H,0C2H
DB OCH,13H,01H,00H,0C2H ;|
DB OCH,14H,01H,00H,0C2H

DB 1AH,09H,06H,00H.01H
DB 04H,01H,00H,00H,12H
DB 1AH,09H,07H,00H,01H
DB 1AH,09H,08H,00H.01H
DB 07H,09H,00H.00H,01H
DB I18H.09H,01H,00H.52H
DB [8H,09H,07H,00H,01H
DB 18H,09H,08H,00H,01H
DB |3H.09H,0DH.00H,01H
DB {8H.09H.0EH,00H,0tH

D9
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DB 18H,09H,0FH,00H,01H
DB 18H,09H,10H,00H,01H
DB 18H,09H,11H,00H,01H
DB {8H,09H,12H,00H,01H
DB 18H,09H,13H,00H,01H
DB 18H,09H.14H.00H.01H
DB 1AH,06H,09H,00H,01H
DB 01H,01H,00H,00H,12H
DB 1AH,07H.05H,00H.01H
DB 1AH,08H,09H,00H,0LH
DB 08H.09H,00H.00l:l.01H
DB 18H,01H,09H,00H.52H
D8 18H,07H,09H,00H,01H
DB [8H,08H,09H,00H,01H
DB 18H,0DH,09H,00H,0tH
DB 18H,0EH,09H,00H,01H
DB 18H,0FH,09H,00H,01H
DB !8H,10H.09H.00H,01H
DB 18H,11H,09H,00H,01H
DB 18H,{2H,09H.00H,01H
DB 18H,13H.09H,00H,0tH
DB 18H,14H,09H.00H.0tH

DPCOM SuB

DPCOM: PUSH DPL

CLRC

MOV A.DPL
SUBB AR}
MOV DPL.A
MOV ADPH
SUBB AR2
ORL A,DPL
POP DPL
RET

TEXT SUB

TEXT: MOV R5#0

TEXT0O: MOV A@RO

TEXTI: MOV A@RO

SHIFT4: PUSH ACC

CINE A¥ "\ TEXT!
INC RO

:BY PASS BLANK

CJNE RO#{NPBUF~20,TEXTO

RET

CINE A8 5+4

RET [EXIT
CINE RO#INPBUF+20.5+4
RET

INCRS

INCRO

SIMP TEXT1

{READ LOOP

SHIFT4 SUB

MOV AR2

SWAP A

ANL A #OFOH

MOV R2.A

MOV AR3

SWAPA

PUSH ACC -\
ANL A#0FOH

B

MOV R3A

POP ACC Rl
ANL A#0FH

ORL AR2

MOV R2A

POP ACC el
ANL AROFH

ORL AR}

MOV R3A

RET

END
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) General Description

The MAX691A/MAXE93A/MAXB00L/MAXB00M micro-
processor (UP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply current, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tegtion of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Ve down to 1V. The MAX691A/
MAX800L have a 4.65V typical reset-threshold voltage,
ant the MAX693A/MAX800M's reset threshold is 4.4V
typical. The MAX800L/MAX800M guarantee power-fail
accuracies to +2%.

Applications

§  Computers

t  Controllers

| Intelligent Instruments
Automotive Systems

Critical pP Power Monitoring

Typical Operating Circuit

DR A

M AXIMW

Microprocessor Supervisory Circuits

Features

4 200ms Power-OK/Reset Timeout Period
4 1pA Standby Current, 30pA Operating Current
4 On-Board Gating of Chip-Enable Signals,

10ns Max Delay

¢ MaxCap™ or SuperCap™ Compatible
¢ Guaranteed RESET Assertion to Ve = +1V
4 Voitage Monitor for Power-Fail or Low-Battery

Warning
4 Power-Fail Accuracy Guaranteed to +2%
(MAX800L/M)
4 Available in 16-Pin Narrow SO and Plastic
DIP Packages
Ordering Information
PART TEMP. RANGE PIN-PACKAGE
MAX691ACPE 0°C to +70°C 16 Plastic DIP
MAX691ACSE 0°C to +70°C 16 Narrow SO
MAX691ACWE 0°C to +70°C 16 Wide SO
MAX691AC/D 0°C to +70°C Dice’
MAX691AEPE -40°C to +85°C 16 Plastic DIP
MAX691AESE -40°C to +85°C 16 Narrow SO
MAX691AEWE -40°C to +85°C 16 Wide SO
MAX691AEJE -40°C to +85°C 16 CERDIP
MAX691AMJE -55°Ct0 +125°C 16 CERDIP

Ordering Information continued on last page.
* Dice are specified at Ty = +25 °C, DC parameters only.

Pin Configuration

5V
REGULATOR
B o e
: N/
' § 0.1pEE
5 3 5
1N4148 Vec  BATTON 2
. Vour
i VBATT
' + = |12
CEOuT|
wil | maxim CMOS RAM
f - MAX69TA
' 9 MAXBIIA 13| ADDRESS
! Pl el CEIN DECODE
MAXE0OM
Y ono AD-A15
H I "
3 = WDI | /0
F L 0 osc v uP
= el A1) -
¥ CONNECTION PFO M
0SC SEL
t ——115 e
— . ___ RESET P~ RESET
: LOW LINE WDO
6 14} AUDIBLE
I Y ALARM
{*MaxCap SYSTEM STATUS INDICATORS

TOP VIEW 4
veatT [} 16) RESET
vour [2] 1] RESET
V"C[Ej Aaxian 1] #0
oo [af marxeora ] CEm
BATT ON [5 %%’Z 12] CE our
owone [5| MM ) woy
oscin 7] [10] 770
0SC SEL E B PFI
DIP/SO

S
MAXIMN

-~

iperCap is 8 registered trademark of Baknor Industries. MaxCap Is a registered trademark of The Carborundum Corp.

Maxim Integrated Products 1

For free samples & the latest literature: http//www.maxim-ic.com, or phone 7-800-.9.98-8800

For small orders, phone 408-737-7600 ext. 3468.
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Microprocessor Supervisory Circuits
E
ABlSOLUTE MAXIMUM RATINGS

Terminal Voltage (with respect to GND) Continuous Power Dissipation (T = +70°C)
Ve oo -0.3Vto +6V Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mwW
VBATT .ttt srae s -0.3Vto +6V Narrow SO (derate 8.70mW/°C above +70°C) ........... 696mwW
All Other INPULS .......coevinviiiiiiiies -0.3Vto (Vour + 0.3V) Wide SO (derate 9.52mW/°C above +70°C)............... 762mW
Input Current - CERDIP (derate 10.00mW/°C above +70°C).............. 800mwW
VEE PEBK..ecvvvevirsessersiss e 1.0A Operating Temperature Ranges
Ve CONtINUOUS.......cviiiiieir e, MAX69_AC_ _/MAXB00_C_ _ ....coviriirreennnns 0°Cto +70°C
VBATT PeaK ..ot MAXE9_AE_ _/MAXB00_E_ _....c.oeevevrrrcirene. -40°C to +85°C
VBATT Continuous MAXB9_AMUE ....occorvvrvriransssrenssresssissasssanns -55°Cto +125°C
GND, BATTON........... Storage Temperature Range ........c.coevvevvvearenn -65°C to +160°C
All Other Outputs Lead Temperature (soldering, 10S€C) .........ccovervvvverennnnnn, +300°C

S{re;ses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operaﬂon of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absqlu(e maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(MAXB91A, MAXBOOL: Ve = +4.75V to +5.5V, MAX693A, MAXBOOM: Vo = +4.5V to +5.5V, VBATT = 2.8V, Ty = Ty t© Tyax.
unléss otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range.

VcE. VBATT (Note 1) 0 55 v
! louT = 25MA Vce-0.02  Vee -0.05
MAXG9_AC Vee-02 Voo .03
MAX69_AE
lout = 250mA AE, -0. -0.
VéuT Output Vee = 4.5V ouT = <59MA | MAX800_C/E vec-02  Vec-0.35)
l MAXGO_AIM Ve - 0.40
) MAX69_AC/AE,
. lout = 210mA | M e e Vee-017  Vec - 0.3V
i
: MAX69_AC, MAX800_C 08 1.2
VeeHto-V. Resi Vee = 4.
Ge-to-Vour On-Resistance | Ve = 4.5V MAX69_AE, MAX800_E 08 1.4 Q
' MAXBI_AM 08 16
_ o VBATT = 4.5V, 10UT = 20mA VBATT -0.3
\&Q%L in Battery-Backup I 7a3T 258V, 1ouT = 10mA VBATT-0.25 v
? VBATT = 2.0V, I0UT = 5mA VBATT- 045
N éATTt N VBATT = 4.5V 15
O-VOUuT =
On Baou! VBATT = 2.8V 25 Q
VBATT = 2.0V 30

Supply Current in
Ndrmal Operating Mode | Vcc > VBATT - 1V 30 100 pA
(Excludes lour)

SJpply Current in i Ta = +25°C 0.04 1
Battery-Backup Mode zgi;rv—BZA g/ 12y pA
{Excludes lour) (Note 2) - Ta=TmiN + TMIN 5
VBATT Standby Current Ta = +25°C -0.1 0.02

BATT + 0.2
(Note 3) v +02Vsvec Ta = TmiIN + TMIN -1.0 0.02 bA
Battery Switchover Power-up VBATT + 0.3 v
THlTeShOld Power-down VBATT -0.3

2 MAXIMN
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Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAX691A, MAX800L: Ve = +4.75V to +5.5V, MAX693A, MAXBOOM: Voe = +4.5V to +5.5V, VBATT = 2.8V, Ta = Ty 10 Tyax.
unléss otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Ba;ttery Syvitchover &0 v
Hysteresis
BATT ON Output ISINK = 3.2mA 0.1 0.4 v
Lol Voltage ISINK = 25mA 0.7 1.5
BATT ON Output Sink current 60 mA
Short-Circuit Current Source current 1 15 100 PA
RESET AND WATCHDOG TIMER

. MAX691A, MAX800L 4.50 4.65 475
Rgset Threshold Voltage MAX693A, MAXB800OM 4.25 4,40 4.50 v

, 9% ['MAX800L, Ta = +25°C. Ve falling 255 270

i MAXB00M, Ta = +25°C, V¢ falling 4.30 4.45
Reset Threshold Hysteresis 15 mv
Vccito RESET Delay Power-down 80 ys
LOW LINE-to-RESET Delay 800 ns
Reset Active Timeout Period,
Internal Oscillator Power-up 140 200 280 ms
Re'set Active Timeout Period, Clock
Exgernal Clock (Note 4) Power-up 2048 Cycles
Watchdog Timeout Period, Long period 1.0 1.6 2.25 sec
Internal Oscillator Short period 70 100 140 ms
Watchdog Timeout Period, | Long period 4096 Clock
External Clock (Note 4) Short period 1024 Cycles
Minimum Watchdog Input _ _
PUise Width ViL = 0.8V, Vg = 0.75x Ve 100 ns

l Isink = 50pA, Vce = 1V, VBATT = 0V, V¢ falling 0.004 0.3
RESET Output Voltage Isink = 3.2mA, Vce = 4.25V 0.1 0.4 v

¢ Isource = 1.6mA, Vce = 5V 35

T SET Output Short-Circuit Qutput source current 7 20 mA
Ctgrrem
RESET Output Voltage Low i
(l\{ote 5) ISINK = 3.2mA 0.1 0.4 v

S Isink = 3.2mA, Ve = 4.25V 02
LOW LINE Output Voltage \Y

P 9 Tsource = 1pA, Ve = 5V 35

LOQW LINE Output
Short-Circuit Current Output source current 1 15 100 pA

. __ IsINK = 3.2mA 0.4
Wi !

DO Output Voltage ISOURCE = S00pA. Voo = 5V 35 v
WDO Output
Short-Circuit Current Output source current 3 10 mA
WDI Threshold Voltage VIH 0.75 x Vee v
(Note 6) ViL 0.8
o WD = OV -50 -10
WDI 1

‘ nput Current WDl = Vour 0 50 HA

MAXIMN 3
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Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)
(MAX691A, MAX800L: Ve = +4.75V to +5.5V, MAXB93A, MAX8B00OM: Ve = +4.5V to +5.5V, VBATT = 2.8V, Tp = Ty 10 Tuax
unless otherwise noted.)

. PARAMETER . I CONDITIONS MIN TYP MAX UNITS

POWER-FAIL COMPARATOR

L MAX69_AC/AE/AM, Ve = 5V 1.2 1.25 1.3
PF] Input Threshold \Y

' MAX800_CIE, V¢c = 5V 1.225 1.25 1.275
PF} Leakage Current +£0.01 +25 nA

IsInk = 3.2mA 0.4

PFO Output Voltage %

] P 9 ISOurRCE = 1pA, Vee = 5V 3.5

FO Output Short-Circuit Output source current 1 15 100 pA
Current
ViN = -20mV, Vop = 15mV 25

PFi-to-PFO Delay ak oD ps

N ViN = 20mV, Vop = 15mV 60
CHIP-ENABLE GATING
CE IN Leakage Current Disable mode +0.005 +1 pA
CH IN-to-CE OUT Resistance Enable mode 75 150 o
(Note 7)
o

OUT Short-Circuit Current . =

(Reset Active) Disable mode, CE OUT = QV 0.1 0.75 2.0 mA
TE IN-to-CE OUT Propagation . .
Deilay (Note 8) 50 source impedance driver, CLoaD = 50pF 6 10 < ns
CE OUT Output Voltage High | Vcc = 5V. lout = -100pA 3.5 v
(Reset Active) Vce = 0V, VBATT = 2.8V, loyt = 1pA 2.7
RESET-to-CE OUT Delay Power-down 12 ps
INTERNAL OSCILLATOR
OSC IN Leakage Current OSC SEL = 0V 0.10 £5 pA
OSC IN Input Pult-Up Current OSC SEL = Voyr or floating, OSC IN = OV 10 100 pA
0O3C SEL Input Pull-Up Current | OSC SEL = OV 10 100 pA
OSC IN Frequency Range OSC SEL = 0V 50 kHz
0SC IN External Oscillator Vi VouT - 0.3 Vour-0.6 )
Thieshold Voltage ViL 3.65 2.00
OSC IN Frequency with OSC SEL = OV, COSC = 47pF 100 kHz
External Capacitor

Not"e 1: Either Vcc or VBATT can go to OV, if the other is greater than 2.0V.
Note 2: The supply current drawn by the MAX691A/MAX800L/MAX800M from the battery excluding lout typically goes to 10pA
when (VBATT - 1V) < Vcc < VBATT. In most applications, this is a brief period as Vcc falls through this region.
Note 3: "+" = battery-discharging current, "--" = battery-charging current.
Note 4: Although presented as typical values, the number of clock cycles for the reset and watchdog timeout periods are fixed and
. do not vary with process or temperature.
Note 5: RESET is an open-drain output and sinks current only.
Note 6: WD is internally connected to a voltage divider between Vout and GND. If unconnected, WDI is driven to 1.6V (typ).
{  disabling the watchdog function.
Note 7: The chip-enable resistance is tested with Vcc = +4.75V for the MAX691A/MAXB00L and Vce = +4.5V for the
MAX693A/MAX800M. CE IN = CE OUT = Ve / 2.
Note B: The chip-enable propagation defay is measured from the 50% point at CE IN to the 50% point at CE OUT.

: MAXIMN
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Microprocessor Supervisory Circuits

Typical Operating Characteristics

* Vee SUPPLY CURRENT BATTERY SUPPLY CURRENT
5 vs. TEMPERATURE vs. TEMPERATURE CHIP-ENABLE ON-RESISTANCE
1 (NORMAL OPERATING MODE) (BATTERY-BACKUP MODE) vs. TEMPERATURE
. 120
E36 Ve =5V H 2 Voo =5V g Vee =475V g
¥ VBATT = 2.8V z VBATT = 2.8V < VBATT = 2.8V E
2'u PFL, CEN = OV 1 g [wowwe i VEE = Veor2 i
2y £ 15 g o ~
E N & H
g S 3 = //
3 ] 5 3 w0
5" B & g @
E 30 T ——— =] ; /
% @ 3 /
At =z -
8 S g 4
S0 E os
E 3 Y
26 0 40
60 -30 0 30 60 9 120 150 60 30 0 30 6 S0 120 150 60 30 0 30 60 90 120 150 180
H TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
VBATT to Vour ON-RESISTANCE Ve to Vour ON-RESISTANCE PF1 THRESHOLD
) vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
1.50
R T L : g
g z —_ = F
vl // i ZSu H 125 ;
% | veATTe20v_~ w X C
g 15 et = 2 / < 100
& // a 2
z =2 X 09 go.
z VBATT = 2.6V_ g g 015
=4 el S T
€ v I L 5 £
2 M0 — $ o8 /l T 050
E VBATT =45V _—4"" | 8 /1
g s £ o7 V4 0.25 xgﬁ'sg‘.l
S l Ve = OV o / 0 NO LOAD ON FFO
60 -30 0 30 60 9 120 150 ’ 60 30 0 30 60 9 120 150 60 -30 0 30 60 9 120 150
& TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RESET THRESHOLD RESET QUTPUT RESISTANCE RESET DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
r - 3
7S VAT 28V 4 500 3 =0 Ve = OV TO 5V STEP g
470 3 - A VBATT » 2.8V i
i § S0 <4 220 i
465 S et om Ve = 5V, VBATT = 28V
g MAX691A —~— Q SOURCING CURRENT / = g
g 450 |—MAXB0OL £ 400 v € 20
g b 2 A z
& 300 / A 200 L~
£ 450 5 i =
o g / A A
RS 3 200 & 1%
* 410 —— %
1 MAX693A . & 100 Ve =0V, VBATT = 28V 180
435 [ MAXBOOM SINKING CURRENT
dyg L1 ol——T T | 170
60 30 0 30 60 9% 120 150 60 30 0 30 .60 90 120 150 60 -30 0 30 60 9 120 150
' TEMPERATURE (C) TEMPERATURE (C) TEMPERATURE (°C)
MAXIMN
1
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Microprocessor Supervisory Circuits
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{Ta= +25°C, unless otherwise noted.)
#

IgatT (MA)

—

Vee to Vout (mV)

Typical Operating Characteristics (continued)

|
¢ BATTERY CURRENT WATCHDOG ARD RESET TIMEOUT PERIOD CHIP-ENABLE PROPAGATION DELAY
vs. INPUT SUPPLY VOLTAGE vs. 0SC IN TIMING CAPACITOR (COSC) vs. CE OUT LOAD CAPACITANCE
20 s T 100 —rrrr. 20 .
VBATT = 2.8V H 8 Vee=5V H 3 Vee =5V i H
b |lour=04 i g VBATT = 28V ;‘:,”Eo‘{#%%%‘; iz CEIN=-OVTOSY -
Y6 i 2 H12 DRIVER SOURCE i i
1 & | @ 15 [impEDANCE = 500
i 1 = /
' 2 10 L z
b, 2 [reseTacve = £ g 12 /]
£ |nmeoutperiop 7 2 L/
E i E » 7 Q /
{ 8 g ,1’ / g 8
g 1 : g 4
= > SHORT WATCHDOG & /
4 2 TIMEOUT PERIOD 4 r
2 /
0 Z o 0
t 0 1 2 3 5 10 100 1000 0 50 100 150 200 250 300
. Vee V) COSC (pf) Cuonp (pF)
§ Ve to Voyrt vs. OUTPUT CURRENT VBATT to Vour vs. OUTPUT CURRENT Ve to LOW LINE
. (NORMAL OPERATING MODE) (BATTERY-BACKUP MCDE) AND CE OUT DELAY
000 - 1000 =
b [Vec=45V 8 Vec =0V 8
{ | 2 VBATT = 4.5V : 5V
i i Ve RESET I
i - THRESHOLD
foo Z 100 yd |Lous_ |
< Hi
3 » LOW LiNE
i s 0 e ]
’ . > OPE = 802 H e
jro EEE=D0E g 10 =28 RESET |
E H = Lo
X HI
l CE ouT " -l
iy 1 L0
! 1 10 100 1000 1 10 100
lout (mA) tout (mA)
¥
t
i
f
i
]
{
}
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Microprocessor Supervisory Circuits

Pin Description

PIN NAME FUNCTION
{ VBATT Battery-Backup Input. Connect to external battery or capacitor and charging circuit. If backup battery is not
used, connect to GND.
Output Supply Voltage. When V¢ is greater than VBATT and above the reset threshold, VouT connects to
21 Vour Vce. When Ve falls below VBATT and is below the reset threshold, Voyr connects to VBATT. Connect a 0.1pF
. capacitor from Voyt to GND. Connect Vourt to Vcc if no backup battery is used.
3 Vce | Input Supply Voltage, 5V input.
4 GND | Ground. OV reference for all signals.
Battery On Output. When Vour switches to VBATT, BATT ON goes high. When Vouyt switches to Vce, BATT ON
?; BATT ON | goes low. Connect the base of a PNP through a current-limiting resistor to BATT ON for Vour current require-
. ments greater than 250mA.
g TOWTLINE LOW LINE output goes low when Vcc falls below the reset threshold. It returns high as soon as Vcc rises above
' the reset threshold.
, External Oscillator Input. When OSC SEL is unconnected or driven high, a 10pA pull-up connects from VouT to
1 osciN | OSC IN, the internal oscillator sets the reset and watchdog timeout periods, and OSC IN selects between fast
and slow watchdog timeout periods. When OSC SEL is driven low, the reset and watchdog timeout periods may
. be set either by a capacitor from OSC IN to ground or by an external clock at OSC IN (Figure 3).
Oscillator Select. When OSC SEL is unconnected or driven high, the internal oscillator sets the reset delay and
8 | OSCSEL | watchdog timeout period. When OSC SEL is low, the external oscillator input (OSC IN) is enabled (Table 1).
. OSC SEL has a 10pA internal pull-up.
4 PFI Power-Fail Input. This is the noninverting input to the power-fail comparator. When PFl is less than 1.25V, PFO
goes low. When PF| is not used, connect PFl to GND or Vour .
15 BFG Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when PFl is less than 1.25V.
J This is an uncommitted comparator, and has no effect on any other internal circuitry.
Watchdog Input. WDI is a three-level input. If WDI remains either high or low for longer than the watchdog time-
1 WDI out period, WDO goes low and reset is asserted for the reset timeout period. WDO remains low untii the next tran-
sition at WDI. Leaving WDI unconnected disables the watchdog function. WD! connects to an internal voltage
divider between Voyt and GND, which sets it to mid-supply when left unconnected.
1; TEouT | Chip-Enable Output. CE OUT goes low only when CEINis low and Vcc is above the reset threshold. If CE IN is
low when reset is asserted, CE QUT will stay low for 15ps or until CE IN goes high, whichever occurs first.
13 CEIN | Chip-Enable Input. The input to chip-enable gating circuit. If CE IN is not used, connect CE IN to GND or Vo,
Watchdog Output. If WDI remains high or low longer than the watchdog timeout period, WDO goes low and reset
14 WDO is asserted for the reset timeout period. WDO returns high on the next transition at WDI. WDO remains high if
WD is unconnected.
1; BESET | RESET Output goes low whenever Vcc falls below the reset threshold. RESET will remain low typically for
200ms after V¢ crosses the reset threshold on power-up.
16 RESET | RESET is an active-high output. It is open drain, and the inverse of RESET.
11
t Detailed Description guaranteed to be valid down to Vqc = 1V, and an

RESET and RESET Outputs
The MAX691A/MAX693A/MAXB00L/MAX8B00M's RESET
and RESET outputs ensure that the pP (with reset
inputs asserted either high or low) powers up in a
kndwn state, and prevents code-execution errors dur-
ing power-down or brownout conditions.

The RESET output is active low, and typically sinks
3.2mA at 0.1V saturation voltage in its active state.
When deasserted, RESET sources 1.6mA at typically
Vour - 0.5V. RESET output is open drain, active high,
ang typically sinks 3.2mA with a saturation voltage of
0.1V. When no backup battery i1s used. RESET output is

MAXIN

external 10kQ pull-down resistor on RESET insures
that it will be valid with Vec down to GND (Figure 1).
As Ve goes below 1V, the gate drive to the RESET
output switch reduces accordingly, increasing the
Rps(ony and the saturation voltage. The 10kQ pull-
down resistor insures the parallel combination of switch
plus resistor is around 10kQ and the output saturation
voltage is below 0.4V while sinking 40pA. When using

a 10kQ external pull-down resistor, the high state for

RESET output with Ve = 4.75V will be 4.5V typical.
For battery voltages = 2V connected to VBATT, RESET
and RESET remain valid for V¢ from OV to 5.5V.

4
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P

RESET 19

MAUM
MAX691A Tk
\ MAX693A

TO pP RESET

o

L1y —!
— t 1
RESET h 3
R
11 = RESET TIMEQUT PERIOD

12 = NORMAL WATCHDOG TIMEQUT PERIOD
13 = WATCHDOG TIMEOUT PERIOD IMMEDIATELY AFTER RESET

F/gru re 1. Adding an external pull-down resistor ensures
SET is valid with Vcc down to GND.

RESET and RESET are asserted when V¢ falls below
the reset threshold (4.65V for the MAX691A/MAXS800L,
4.4V for the MAX693A/MAXB00M) and remain asserted
for'200ms typ after V¢ rises above the reset threshold
on power-up (Figure 5). The devices' battery-
switchover comparator does not affect reset assertion.
However, both reset outputs are asserted in battery-
ba€kup mode since V¢ must be below the reset
thrc;ashold to enter this mode.

Watchdog Function
The watchdog monitors pP activity via the Watchdog
Input (WDI). If the uP becomes inactive, RESET and
RESET are asserted. To use the watchdog function,
cohnect WDI to a bus line or pP 1/O line. If WDI
remains high or low for longer than the watchdog time-
outt period (1.6sec nominal), WDO, RESET, and RESET
argj asserted (see RESET and RESET Outputs section,
and the Watchdog Output discussion on this page).

Watchdog Input
A change of state (high to low, low to high, or a mini-
mufm 100ns pulse) at the WDI during the watchdog
peridd resets the watchdog timer. The watchdog
default timeout is 1.6sec.

To disable the watchdog function, leave WDI floating.
An internal resistor network (100kQ equivalent imped-
anje at WDI) biases WDI to approximately 1.6V.
Intérnal comparators detect this level and disable the
wat:chdog timer. When V¢ is below the reset thresh-
old; the watchdog function is disabled and WDI is dis-
connected from its internal resistor network, thus
becoming high impedance.

Figure 2. Watchdog Timeout Period and Reset Active Time

Watchdog Output
The Watchdog Output (WDO) remains high if there is a
transition or pulse at WDI during the watchdog timeout
period. The watchdog function is disabled and WDO is
a logic high when V¢ is below the reset threshold, bat-
tery-backup mode is enabled, or WD} is an open circuit.
In watchdog mode, if no transition occurs at WD! during
the watchdog timeout period, RESET and RESET are
asserted for the reset timeout period (200ms typical).
WDO goes low and remains low until the next transition
at WDI (Figure 2). If WDI is held high or low indefinitely,
RESET and RESET will generate 200ms pulses every
1.6sec. WDO has a 2 x TTL output characteristic.

Selecting an Alternative
Watchdog and Reset Timeout Period

The OSC SEL and OSC IN inputs control the watchdog
and reset timeout periods. Floating OSC SEL and OSC
IN or tying them both to Vg7 selects the nominal 1.6sec
watchdog timeout period and 200ms reset timeout peri-
od. Connecting OSC IN to GND and floating or connect-
ing OSC SEL to Vgyr selects the 100ms normal
watchdog timeout delay and 1.6sec delay immediately
after reset. The reset timeout delay remains 200ms
(Figure 2). Select alternative timeout periods by con-
necting OSC SEL to GND and connecting a capacitor
between OSC IN and GND, or by externally driving OSC
IN (Table 1 and Figure 3). OSC IN is internally connect-
ed to a +100nA (typ) current source that charges and
discharges the timing capacitor to create the osciliator
frequency, which sets the reset and watchdog timeout
periods (see Connecting a Timing Capacitor at OSC IN
in the Applications Information section).

MAXIMN
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Ta!ale 1. Reset Pulse Width and Watchdog Timeout Selections

Watchdog Timeout Period
Reset Ti t P
OSC SEL OSCIN Normal Immediately After Reset eset Timeout Period
. Low External Clock Input 1024 clks 4096 clks 2048 clks
. Low External Capacitor (600/47pF x C)ms (2.4/47pF x C)sec (1200/47pF x C)ms
¢ Floating Low 100ms 1.6sec 200ms
Floating Floating 1.6sec 1.6sec 200ms
-
Y . .
: In the high-impedance mode, the leakage currents into
MDA EXTERNAL EXTERNAL this terminal are +14A max over temperature. In the
MAX69IA CLOCK OSCILLATOR low-impedance mode, the impedance of CE IN appears
y MAX693A 81 osc seL 81 osc sl as a 75Q resistor in series with the load at CE OUT,
MaAxsooL BN . I
« MAXSOOM = — The propagation delay through the CE transmission
1 oscin e | oscin gate depends on both the source impedance of the
' S0kHz - drive to CE IN and the capacitive loading on the Chip-
, = = Enable Output (CE OUT) (see Chip-Enable Propagation
! Delay vs. CE OUT Load Capacitance in the Typical
. INTERNAL OSCILLATOR INTERNAL OSCILLATOR Operating Characteristics). The CE propagation delay
1.6sec WATCHDOG 100ms WATCHDOG is production tested from the 50% point of CE IN to the
ne —8lose se ne —8 oscse 50% point of CE OUT using a 50Q driver and S0pF of
l load capacitance (Figure 6). For minimum propagation
i, 7 7 delay, minimize the capacitive load at CE OUT, and
f NC. —0CIN I use a low output-impedance driver.
% - Chip-Enable Output
Figure 3. Oscillator Circuits In the enabled mode, the impedance of CE OUT is
. . . equivalent to 75Q in series with the source driving CE
Chip-Enable Signal Gating |\ |, \he disabled mode, the 75Q transmission gateis

The MAX691A/MAX693A/MAX800L/MAX800M provide
intérnal gating of chip-enable (CE) signals to prevent
erroneous data from being written to CMOS RAM in the
event of a power failure. During normal operation, the
CE gate is enabled and passes all CE transitions. When
reset is asserted, this path becomes disabled, prevent-
ing; erroneous data from corrupting the CMOS RAM. All
these parts use a series transmission gate from CE IN to
CEQUT (Figure 4).

Thé 10ns max CE propagation delay from CE IN to CE
OUT enables the parts to be used with most pPs.

' Chip-Enable Input
The Chip-Enable Input (CE IN) is high impedance (dis-
abled mode) while RESET and are asserted.

During a power-down sequence where Vcc falls below
the reset threshold or a watchdog fault, CE IN assumes
a high-impedance state when the voltage at CE IN
goés high or 15ps after reset is asserted, whichever
occurs first (Figure 5).

Dufing a power-up sequence, CE IN remains high
impedance, regardless of CE IN activity, until reset is
dedsserted following the reset timeout period.

MAXIMN

off and CE OUT is actively pulled to Vqyr. This source
turns off when the transmission gate is enabled.

LOWTLINE Output

LOW LINE is the buffered output of the reset threshold

comparator. LOW LINE typically sinks 3.2mA at 0.1V.
For normal operation (V¢ above the LOW LINE thresh-
old), LOW LINE is pulled to Vgyr.

Power-Fail Comparator
The power-fail comparator is an uncommitted comparator
that has no effect on the other functions of the iC.
Common uses include low-battery indication (Figure 7),
and early power-fail warning (see Typical Operating
Circuil).

Power-Fail Input
Power Fail Input (PFl) is the input to the power-fail com-
parator. It has a guaranteed input leakage of +25nA
max over temperature. The typical comparator delay is
25ps from ViL to Vg (power failing), and 60ps from Vi
to Voy (power being restored). If PFi is not used, con-
nect it to ground.

”
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Figure 6. CE Propagation Delay Test Circuit

Table 2. Input and Output Status in Battery-Backup

Mode
PIN | NAME STATUS
1 VBATT | Supply current is 1yA max.
2 v Vour is connected to VBATT through an
£ OUT  |internal PMOS switch.
3 v Battery switchover comparator monitors
; cc Vcc for active switchover.
4 GND GND 0V, 0V reference for all signals.
' Logic high. The open-circuit output is
‘5 BATT ON equal to Vour.
6 LOWLINE | Logic low*
N OSCIN | OSC IN is ignored.
&8 OSC SEL | OSC SEL is ignored.
I The power-fail comparator remains
9 PFI active in the battery-backup mode for
Vce 2 VBATT - 1.2V typ.
The power-fail comparator remains
1Q FFO active in the battery-backup mode for
Vcce 2 VBATT - 1.2V typ. Below this volt-
] age. PFO is forced low.
1 WDI Watchdog is ignored.
i s = Logic high. The open-circuit voltage is
12 CEOUT equal to Vour.
13 CEIN High impedance
= Logic high. The open-circuit voltage is
1 WDO equal to Vour.
;15 RESET Logic low*
1 RESET | High impedance*

* Ve must be below the reset threshold to enter battery-backup

mbde. .

MAXIMN

Figure 7. Low-Battery Indicator

Power-Fail Output
The Power-Fail Output (PFO) goes low when PFI goes
below 1.25V. It typically sinks 3.2mA with a saturation
voltage of 0.1V. With PFl above 1.25V, PFO is actively
pulled to Vgyr.

Battery-Backup Mode
Two conditions are required to switch to battery-back-
up mode: 1) Ve must be below the reset threshold,
and 2) V¢ must be below VBATT. Table 2 lists the sta-
tus of the inputs and outputs in battery-backup mode.

Battery On Output
The Battery On (BATT ON) output indicates the status
of the internal V¢ c/battery-switchover comparator,
which controls the internal V¢ and VBATT switches.
For V¢ greater than VBATT (ignoring the small hys-
teresis effect), BATT ON typically sinks 3.2mA at 0.1V
saturation voltage. In battery-backup mode, this termi-
nal sources approximately T0pA from V1. Use BATT
ON to indicate battery-switchover status or to supply
base drive to an external pass transistor for higher-cur-
rent applications (see Typical Operating Circuif).

Input Supply Voltage
The Input Supply Voltage (Vc¢) should be a regulated
5V. Vg connects to Vour via a parallel diode and a
large PMOS switch. The switch carries the entire cur-
rent load for currents less than 250mA. The parallel
diode carries any current in excess of 250mA. Both the
switch and the diode have impedances less than 1Q
each. The maximum continuous current is 250mA, but
power-on transients may reach a maximum of 1A,

H
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Battery-Backup Input
The Battery-Backup Input (VBATT) is similar to the V¢
inplt except the PMOS switch and parallel diode are
muth smaller. Accordingly. the on-resistances of the
diode and the switch are each approximately 10Q.
Coptinuous current should be limited to 25mA and
peak currents (only during power-up}) limited to 250mA.
Thé reverse leakage of this input is less than 1pA over
temperature and supply voltage (Figure 8).

Output Supply Voltage
Thé Output Supply Voltage (Vout) pin is internally con-
nected to the substrate of the IC and supplies current
to the external system and internal circuitry. All open-
ciréuit outputs will, for example, assume the Vgt volt-
age in their high states rather than the V¢ voltage. At
the maximum source current of 250mA, Vgyr will typi-
cally be 200mV below V¢c. Decouple this terminal with
a 0.1pF capacitor.

i Applications Information

The MAX691A/MAX693A/MAX800L/MAX800M are not
short-circuit protected. Shorting Voyt to ground, other
than power-up transients such as charging a decou-
pling capacitor, destroys the device.

All: open-circuit outputs swing between Vgt and GND
rather than Vee and GND.

If fohg leads connect to the chip inputs, insure that
thesé leads are free from ringing and other conditions
that would forward bias the chip's protection diodes.

There are three distinct modes of operation:
}

]

1) Normai operating mode with all circuitry powered
up. Typical supply current from Veg is 35pA while
only leakage currents flow from the battery.

2) Battery-backup mode where Ve is typically within
0.7V below VBATT. All circuitry is powered up
and the supply current from the battery is typically
less than GOpA.

3) Battery-backup mode where V¢ is less than
VBATT by at least 0.7V. VBATT supply current is
TpA max.

Using SuperCap™ or MaxCap™ with the
MAX69TA/MAX693A/MAX800L/MAXSOOM
VBATT has the same operating voltage range as Vcc.
and the battery switchover threshold voltages are typi-
cally +30mV centered at VBATT, allowing use of a
SuperCap and a simple charging circuit as a backup
source (Figure 9).

If Ve is above the reset threshold and VBATT is 0.5V
above Ve, current flows to Voyr and Ve from VBATT
until the voltage at VBATT is less than 0.5V above V¢c.
For example, with a SuperCap connected to VBATT and
through a diode to Vg, if Ve quickly changes from 5.4V
to 4.9V, the capacitor discharges through Voyr and Vec
until VBATT reaches 5.1V typ. Leakage current through
the SuperCap charging diode and the internal power
diode eventually discharges the SuperCap to Vec. Also, if
Vcc and VBATT stant from 0.1V above the reset threshold
and power is lost at Ve, the SuperCap on VBATT dis-
charges through V¢ until VBATT reaches the reset
threshold; then the battery-backup mode is initiated and
the current through V¢ goes to zero.

O—
2 VBATT —] b

AMAXIM
MAXE91A
MAXE93A — Vot
MAXS00L -
] MAXBOOM T**

R I S

]
3
#
4
]

+5V 9
3
1N4148 Vee
1 2
VBATT Vour ———>
. MAXIN
0.47¢ MAX691A
I MAXB93A
= MAXE00L
MAXEOOM
GND
4
* MaxCap ._J_h

Figure 8. Vcc and VBATT to Vour Switch

{

Figure 9. SuperCap or MaxCap on VBATT
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F/gfjre 10. Alternate CE Gating

Using Separate Power Supplies

for VBATT and Vg

If usmg separate power supplies for Vo and VBATT,

VB"ATT must be less than 0.3V above V¢ when Ve is

above the reset threshold. As described in the prev»-

ous section, if VBATT exceeds this limit and power is

lost at Ve, current flows continuously from VBATT to

VCC ‘via the VBATT-[O-VOUT diode and the VOUT'[O'VCC
switch until the circuit is broken (Figure 8).

i Alternate Chip-Enable Gating
Using memory devices with both CE and CE inputs
allows the CE loop to be bypassed To do this, con-
nect CE IN to ground, pull up CE OUT to Vgyr, and
copnect CE OUT to the CE input of each memory
device (Figure 10). The CE input of each part then
connects directly to the chip-select logic, which does
not have to be gated.

' Adding Hysteresis to the
Power-Fail Comparator

Hystere5|s adds a noise margin to the power-fail com-
pa?ator and prevents repeated triggering of PFO when
"f is near the power-fail comparator trip point. Figure
»shows how to add hysteresis to the power-fail com-

Figure 11. Adding Hysteresis to the Power-Fail Comparator

£
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MAXIMN
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Figure 12. Monitoring a Negative Voltage
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Fighré 13. Maximum Transient Duration without Causing a
Reiel Pulse vs. Reset Comparator Overdrive

parator. Select the ratio of R1 and R2 such that PFl sees
1.25V when V) falls to the desired trip point (Vygp)-
Resistor R3 adds hysteresis. It will typically be an order
of magnitude greater than R1 or R2. The current
through R1 and R2 should be at least TpA to ensure that
the 25nA (max) PFI input current does not shift the trip
poift. R3 should be e larger than 10kQ to prevent it from
Ioadlng down the PFO pin. Capacitor C1 adds noise
rejection.

3

Monitoring a Negative Voltage
The power-fail comparator can be used to monitor a
negative supply voltage using Figure 12’s circuit. When
the negative supply is valid, PEQ is low. When the neg-
ative supply voltage drops, PFO goes high. This cir-
cuit’s accuracy is affected by the PFI threshold
tolerance, the V¢ voltage, and resistors R1 and R2.
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Backup-Battery Replacement
The backup battery may be disconnected while V¢ is
above the reset threshold. No precautions are neces-
sary to avoid spurious reset pulses.

Negative-Going Vcc Transients
While issuing resets to the pP during power-up, power-
down, and brownout conditions, these supervisors are
relatively immune to short-duration, negative-going Vee
transients (glitches). It is usually undesirable to reset
the pP when V¢ experiences only small glitches.

Figure 13 shows maximum transient duration vs. reset-
comparator overdrive, for which reset pulses are not
generated. The graph was produced using negative-
going V¢ pulses, starting at 5V and ending below the
reset threshold by the magnitude indicated (reset com-
parator overdrive). The graph shows the maximum
pulse width a negative-going V¢ transient may typical-
ly have without causing a reset pulse to be issued. As
the amplitude of the transient increases (i.e., goes far-
ther below the reset threshold), the maximum allowable
pulse width decreases. Typically, a Vo transient that
goes 100mV below the reset threshold and lasts for
40ps or less will not cause a reset pulse to be issued.

A 100nF bypass capacitor mounted close to the Vcc
pin provides additional transient immunity.

Connecting a Timing Capacitor at-OSC IN
When OSC SEL is connected to ground, OSC IN dis-
connects from its internal 10pA (typ) pull-up and is
internally connected to a +100nA current source.
When a capacitor is connected from OSC IN to ground
(to select alternative reset and watchdog timeout peri-
o0ds), the current source charges and discharges the
timing capacitor to create the oscillator that controls the
reset and watchdog timeout period. To prevent timing
errors or oscillator start-up problems, minimize external
current leakage sources at this pin, and locate the
capacitor as close to OSC IN as possible. The sum of
PC-board leakage plus OSC capacitor leakage must be
small compargd to +100nA.
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Maximum Vcc Fall Time
Thé V¢ fall time is limited by the propagation delay of
the battery switchover comparator and should not < START )
exgeed 0.03V/ps. A standard rule of thumb for filter
capacitance on most regulators is on the order of 100pF
per, amp of current. When the power supply is shut off or >

thegmain battery is disconnected, the associated initial
ch fall rate is just the inverse or TA/100uF = 0.01V/ps.
Th

Vcc fall rate decreases with time as V¢ falls expo- 33,
nentially, which more than satisfies the maximum fall-time LW

requirement.
¥

Watchdog Software Considerations
A way to help the watchdog timer keep a closer watch
on software execution involves setting and resetting the
watchdog input at different points in the program,
rather than “pulsing” the watchdog input high-low-high
or low-high-low. This technique avoids a "stuck” loop
where the watchdog timer continues to be reset within
the*loop, keeping the watchdog from timing out. Figure
14 shows an example flow diagram where the 1O dri-
ving the watchdog input is set high at the beginning of
thef program, set low at the beginning of every subrou-
ting or loop, then set high again when the program
returns to the beginning. If the program should "hang”
in any subroutine, the I/O is continually set low and the
walchdog timer is allowed to time out, causing a reset “
or interrupt to be issued.

!
1
r Figure 14. Watchdog Flow Diagram

SUBROUTINE
OR PROGRAM LOOP
SETWDI
HIGH

RETURN
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_Ordering Information (continued)

- PART TEMP. RANGE PIN-PACKAGE
MAX693ACPE 0°C to +70°C 16 Plastic DIP
MAX693ACSE 0°Cto +70°C 16 Narrow SO
MAX693ACWE 0°Cto +70°C 16 Wide SO
MAX693AC/D 0°Cto +70°C Dice*
MAXG93AEPE -40°C to +85°C 16 Plastic SO
MAX693AESE -40°C to +85°C 16 Narrow SO
MAX693AEWE  -40°C to +85°C 16 Wide SO
MAX693AEJE -40°C to +85°C 16 GERDIP
MAX693AMJE  -55°Cto +125°C 16 CERDIP
MAX800LCPE 0°C to +70°C 16 Plastic DIP
MAXB800LCSE 0°Cto +70°C 16 Narrow SO
MAX800LEPE -40°C to +85°C 16 Plastic DIP
MAX800LESE -40°C to +85°C 16 Namow SO
MAXS00MCPE 0°C to +70°C 16 Plastic DIP
MAX800MCSE 0°C to +70°C 16 Narrow SO
MAX800MEPE -40°C to +85°C 16 Plastic DIP
MAXS80OMESE ~ -40°C to +85°C 16 Narrow SO

* Dice are specified at Ty = +25°C. DC parameters only.

Chip Topography

VBATT RESET RESET

BATT ON
LOW LINE

PFI PFO
0SC SEL
0.07"

OSCIN

(1.778mm)

TRANSISTOR COUNT: 729
SUBSTRATE CONNECTED TO Vour

Package Information

INCHES _ MILLIMETERS

MIN_TMAX TMIN [MAX [N I3
D[0.189(0.197 | 48050018 | A
D[0.337]0.344] 8.55[8 75|14 8
D{0386]0394{ 9.80[10.00]16] C

NOILS
1. DLE DO NOT INCLUDE MOLD FLASH

2

4 CONYROLLING DIMENSION MILLICTER

LC
6 X = MMBER OF PINS

WOLD FLASH OR PROTRUSIONS NOT
TO EXCELL 1Smn (006

LEADS 10 B COPLANAR WITHIN
102m €004°3

g
MEETS JCDEC MSOI2-XX AS SHOWN
IN ABOVE 1A

LAAXLApaciis FmLY DUTLNG Soic 151 [ J21-0041 4 ]
e o =

Maxym cannot assume responsibiiity for use of any circuitry other than circuitry entirely embodied In a Maxim product. No circuit patent licenses are
nnpleg. Maxim reserves the right to change the clrcuitry and specifications without notice at any time.
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